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PRBFACK. 


1. During tho summer of 1901, tli-'' Gorcmor-Gcnoral in Council decided 
on tlie formation of a special CommisFion t'' report on the IiTigation of India 
as a protection against famine (see Resolution Ko. 13-61-16 of IStli September 
1901). 

Tlie terms of reference to tliis Commission wore as follows : — 

(i) To ascertain the utility of irrigation under local conditions of agri- 

culture, wlictlicr in gcncKiUy increasing the produce of tho land 
or in securing it from the effects of failure of rainfall. 

(ii) I o report upon the extent to wMch irrigation has been provided by 

works constracted by the State and the results — productive, pro- 
tective, and financial — ^which have been attained. 

(iii) To del ermine the scope which exists for further extensions of State 

inigatiou works, with particular regard to such proposals for new 
worlis as may be laid before the Commission by local officers, and 
to estimate in general terras, after considering tlie results attained 
on completed jirojccts and tlie data available from others which, 
whether sanctioned or not, have been investigated in sufficient 
detail, tho prohahlo net cost to the State of carrying out such 
extensions. 

(iv) To consider the extent to which local capacities for irrigation have 

already been utilised by private individuals. There are in some 
districts a great number of private tanks or canals on which a 
considcrohlc area of cultivation depends, and the question of 
stimulating private effort in extending such works deserves carofnl 
consideration. It may he found that when irrigation ordinarily 
yields loo small a profit to attract the investments of private 
capital, the Governraent can extend it more economically by the 
grant of loans, or by foregoing the recovery of a portion of its 
loans, than by itself undertaking the construction of works. It 
may also he possible to assist the constraction of works of tliis 
class by systematic arrangements for including them in the pro- 
vincial progrtimmes of relief works, and by executing them as 
far as may be possible ])y relief labourers on occasions of famine. 
Under this head also falls the important question of the extension 
of ■well cultivation, which in mnny tracts will probably afford 
greater and more rch’ablo piulection than any other form of irri- 
gation work. Tlie attention of the Commission is particularly 
invited to this branch of tho subject. 

(v) To consider the character and utility of the works on which relief 

labour has been employed during the late famine; to make 
recommendations, whenever possible, cither for the completion or 
dofimie abandonment of siicli works as have not been completed ; 
to examine the existing programmes of relief works, and to 



( 2 ) 

suggest tlie arrangements permanently required for revising and 
maintaining them in the most efficient manner so as to ensure the 
application of relief labour as far as may be possible to worts 
which will have a real protective value. It is essential, with a 
view to the possible recurrence of famine, that in each province 
the arrangements for meeting it and for the employment of local 
labour should he' in so advanced a state that operations may 
commence, as pai’t of a continuous programme, without the dissi- 
pation of force or the delays resulting from hastily prepared and 
often imperfect schemes. 

In the Resolution referred to the following instructions were also included 
for the guidance of the Commission : — 

In considering proposals for new irrigation worics tlie Commission wiU 
understand that greater importance may often be attached to the 
extent and reliability of the protection that will he afforded than 
to the merits of the schemes regarded as financial investments. 
The irrigation works hitherto constructed by the State in India 
have on the whole proved directly remimcrativo ; hut it is 
recognised that the progmmme of works of this kind may he 
approaching completion, and that the great storage works 
required for any considerable extension of irrigation in the tracts 
which are most exposed to famine must necessarily be more costly 
per acre protected, and therefore less remunerative, than the com- 
pleted works which draw unfailing and perennial supplies from the 
great rivers in 'N’orthern and Southern India. As regards new 
works therefore the main question is not wliether they will ho 
likely to prove directly remunerative, hut whether the net finan- 
cial burden which they may impose on the State in the form 
of charges for interest and maintenance will he too high a price 
to pay for the protection against famine which they may he relied 
on to afford. It is from this point of %’iew that the Commission 
should consider proposals for the extension of irrigation in districts 
in which cultivation is verj’ insecure and precarious. 

2. The Commission was formally constituted on the arrival of the President 
from England, and we held our first public meetings at Lahore on the 28ili and 
29th of October 1901. On the 30th wc were present at Rasul at the opening of • 
the Jhelum Canal by His Honour the Lioutenant-Govemor of the Punjab, , 
and thence we proceeded on our tour through India. 

3. In order that we should he assisted in our inquiries by local knowledge 
and experience, the Local Government of each province visited by us had been 
desired to nominate an experienced Revenue Officer to he a temporary Member 
of the Commission, so long as we remained in the province. The follou’ing 
gentlemen therefore w'ere temporarily our colleagues, and were of the greatest 
assistance to us, taking part in all our inquiries : — ' 

In the PanjaJ.— The Hon’ble Mr, James Wilson, C.S.I., I.C.S., Settlement Commis- 

: t sioner. 

In Bomlay.—The Hon'ble Mr. J. W. P. Muir-Mackenzip, LC.S., Chief Secretary to the 
Bombay Government, 
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In "Madras. — ^The Hou’ble^r F. A. Nicholson, K.C.I.B., I.C.S., Senior Member o£ the 
Board of Revenue. V "l 

Jn the Central Provinces. — Mr. R. H. Craddock, C.S.I., I.C.S., Commissioner of 
Jubbnlporc. 

In Bengal.— C. G. H. Allen, I.C.S., Director of Land Records and Agrionlturc. 

In the United Provinces of Agra and Owdk. — The Hon'blo Mr. D.’T. Roberts, C.S.I., 
I.C.S., Senior Member of the Board of Revenue. 

4. The Hon’ble Sir Denzil 0. J. Ibbetson, K.O.S.I., accompanied ns as a 
colleague through the earlier part of our inquiries, and from his great experience 
and intimate knonrledge of revenue questions he rendered us the greatest assist- 
ance. When Tve left the Madras Presidency on the 19th February 1902, he 
■was obliged to proceed to Calcutta to take up his duties as a Member of the 
Viceroy’s Executive Council ; and his place on the Commission was taken by 
Mr. Muir-Mackenzio who had accompanied us as local Member throughout 
Bombay, and afterwards as an additional Member tlu’ough Madras. 

6. During our lour we successively visited the following places where we 
held public inquiries and took evidence : — Lyallpur on the Chenab Canal, Sukkur 
inSind, Jaipur and Ajmer in Eajputana, Eajkot, Kathiawar, Ahmedabad, Surat, 
Dhulia, Poona, Sholapur, Bijapur, Belgaum, Dharwar, Guntakal, Bangalore, 
Coimbatore, Madura, Tanjoro, Madras, Bajalunundry, Hyderabad, Amraofa, 
Nagpur, Raipur, Jubbulpore, and Pachmarhi, where wo arrived on the 18th 
March 1902. 

6. Here we separated for the season. The President, whose services had 
been lent from the Scottish Office, was obliged to return to his duties in 
London. Mr. Muir-Maokenzic also went to England, on leave of absence, and 
hlr. Rajaratna Mudaliyar returned to Madras. During the recess, however, time 
was most usefully employed by Sir Thomas Higham up to the 26th May, when 
he resumed his duties as Secretary to Government, and by the Secretary, in 
collating and condensing the evidence aheady taken, and in obtaining further 
information on the subject of our inquiries. , 

7. In August the President terminated his service in the Scottish Office, and 
on the ICth October 1902 our Commission re-assembled, and we held meetings 
similar to those of the previous season at Patna, MuzaDfarpur, Darbhanga, 
Purulia (Chota Nagpur), Calcutta, Cuttack, AUahabad, Lucknow, Jhansi, 
Gwalior, Agra, and Meerut. Altogether wo held 91 sittings, and examined 425 
■witnesses. After the Delhi Durbar we settled at Lucknow, and there wrote this 
our report. 

‘ 8. Before leaving Northern India for Rajputana in November 1901, we had 
the benefit of a lengthy interview with Sir Antony P. MacDonnell, G.C.S.I., who 
was on tlio eve of retiring from the Lieutenant-Governorship of the United Pro- 
vinces of Agra and Oudh, and we learned his views on famine protective works. 

9. From the first Bm’ma was excluded from our tour of inquiry. The Kon- 
kan districts of Bombay, Coorg, Assam, and Eastern Bengal, arc tracts in which 
there is no special need for irrigation. Wo inquired into the circumstances of 
such of the Native States as expressed a wish that we should do so, and wo were 
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glad of the opportunity of comparing their condition as regards irrigational 
practice with those of adjacent British territory . We devoted the grater part 
of our time to visiting those Provinces of ' India in which the extension of 
protective irrigation is most urgently required or presents the greatest difficul- 
ties. . Time and distance precluded us from visiting Baluchistan. 

10. We desire to acknowledge the couvtscy and hospitality of His Highness 
the Maharaja of Jaipur, His Highness the Maharaja of Mysore, His Highness 
the Nizam, and His Highness the Maharaja Sciudia, who invited us to tlieir 
capitals and gave us opportunities for inspecting important works aiid for 
obtaining the evidonec of many of the liigh officials of their States. At Jaipur, 
Ajmer, Gwalior, and Rajkot, we had the advantage of meeting the representatives 
of many of the States of Rajputana, Central India, and Kathiawar. We are 
indebted to the Durbars of all the States upon which •vve have reported for the 
trouble which they have taken in preparing the information laid before us and 
for the readiness with which they placed it at our disposal. 

11. When in Bengal, we visited Darbhanga by the courteous invitation of 
the Maharaja, which we desire cordially to acknowledge. AVe had not the 
advantage of meeting the Maharaja, as his duties as a Member of the Police 
Commission necessitated his absence, but we obtained much interesting infor- 
mation as to the practice of irrigation on his estates. 

12. As it was evident from the first that om* inquiries would be extended 
over two cold seasons, and that we should not bo in a position to submit our final 
report before the close of the financial year 1902-1903, we addressed to the Gov- 
ernment of India, soon after completing om' inquiries in each province, an ad 
interim communication, in which we oft’ered opinions or made recommendations 
in respect of the most urgent or important questions which had been brought to 
our notice, and on which it appeared desirable that action should be taken with- 
out delay. We have refeiTcd in the Provincial Chapters of this report to the most 
important of these recommendations and are glad to acknowledge the prompt 
attention which has been accorded to them. 
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Sectiok J.— OONIDITIONS AFPISCTINS THE USE AND VALUE OF 

IBRIGAITOK IN INDIA. 

1 . Introchietory. — The vast oxlent of area embraced by our inquiries and 
the extreme diversity of local conditions i)rcclude us from attempting, in this 
preluninaty survey, more than a general description of the conditions Avliich have 
led to the jF^clioe of indgaiion in India from time immemorial. The 'actual 
utility of irrigation, or. as it. is defined in the first of our terms of reference, its 
efi'eot in increasing the itroduce of the land and in securing it against failure 
of the rainiall, must })c left for subsequent con.sideration. We .shall refer to it 
when we come to deal more in detail "with the circumstances of each province 
or tract, and to consider the expenditure which may reasonably bo incurred 
by the SMo on the coii.strnction of irrigation works as a protection again.st 
drought, 

2. Tlic main factors dotcmiining the use and value of irrigation in any 
part of India, whether from a purely productive or from a fainine-prolcctivo 
point of view, arc the minfall, the soil, and the classes of crops suited to the soil, 
cUmatc, and other local conditions. The rainfall may be so abundant and assured 
as to render irrigation superfluous, and even inimious ; or, though ordinarily 
•suflicient, it. may Tjo so liable to ])criodical iaihu’e or unseasonable incidence as to 
call for irrigation as a protection against its uncertainly ; or it may in all years 
bo so scanty as to make cultivation impossible without irrigation, 'i’he 
.soil may he so inferior tliat. the incimsed yield due to irrigation would not 
repay the cost of providisig it ; or it may he so retentive of moisture as to 
render artificial waterings unnecessaiy except in the didcst year. The crop best 
suited to the locality and to the means of the cnllivatoi* may be rice, avMcIi in 
general benefits by a plentiful application of water, bon ever heavy the rainfall ; 
or it may he sugarcane or a garden crop, wliioh in hut few parts of India can bo 
gi’own without irrigation ; or wheat, which, in the absence of winter mins, requires 
as a rule at least three or four waterings to ensure a full crop. On the other 
liand, it may he barley or gram, wloich only require irrigation in a dry year ; or 
cotton, which, over the greater part of India, is rarely irrigated even in a year 
of drought. 

3. The rawfall of India.’^The rainfall is not only a main factor in detcr- 
' mining the value of irrigation, it is in itself the primary source of all means of 

supplying it. It is essential, tiiercforo, that at' the outset of our report wo should 
describe, however briefly, the chief characteristics of the rainfall of India-— its 
‘ unequal distribution throughout ibo seasons, its still more irregular distribution 
over the surface of the country, and its liability to failure or serious deficienqr. 

Part I. j) 
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it will suffice to state the facts as we find them, avoiding as fav as possible 
all reference to causes and influencing conditions. 

d*. Seasoml distrihution.—Hy far the greater part of the rainfall is received 
between June and October, the period of the south-west monsoon. This is the 
chief season of rain over most of the peninsula, and over almost the whole of 
what is known as Northern India — the area between the Himalayas and the 
Vindhyas, containing the great alluvial plains of the Ganges and Indus rivers. 
Over a great part of the western half of Peninsular India, including nearly the 
whole of the Bombay Presidency, the rainfall is practically confined to thi.s 
season. 

6. In the south-eastern portion of the peninsula the season of heaviest rain-' 
fall is from October to December, the period of the north-east monsoon. In 
most years, the Central Provinces, Berar, and Hyderabad, also receive during this 
season some showers of rain, which, though usually small in amount, are of great 
agricultural value, especially to the wheat-growing districts. ' 

6. The latter part of the winter and earlier spring montlis art the season 
of the winter rainfall of Northern India. The extreme north-western districts 
receive at this period about half their average rainfall ; and on all the outer 
ranges of the Himalayas, in the submontane districts, on the plains of the Pim- 
jab, and over the north-western districts of the United Provinces, min, sometimes 
heavy, occurs during these months. It extends, though somewhat less frequently 
and much less heavily, over the mmainder of the United Provinces, obcasionally 
reaoliing Bengal and the northern pro^nnoes of the peninsula. 

7. During the hot weather, from March to May or June, thunder- 
storms are frequent in Bengal, and in and near the hills of Northern India ; 
while to Southern India also, at this season, the ‘ mango showers ’ give a few 
inches of rain. But the Bombay Presidency and the plains of North-Western 
India receive practically no rain diming these months. 

8. Geographical distribution , — The general distribution of*be annual rain- 
fall is shown on the map of India which accompanies tliis report. One of the 
zones of heaviest rainfaU lies naturally along the western coast of the main 
peninsula, where the monsoon striking the Western Ghats precipitates on their 
outer slopes an average rainfall of 100 to 260 inches. A second zone of heavy 
rainfall extends along the outer ranges of tho Himalayas, widening out south of 
Sikbim to include Eastern and Lower Bengal, and’ Assam where, at Cherapunji 
in the Khasi hills, the annual recorded rainfall averages 4:61 inches. 

9. Prom the Bay of Bengal to the western boundary of Bhopal in Central 
India, and from the Himalayas in the north to the Godavari in the south, 
stretches a wide tract of moderately, high rainfall (4:0 to 70 inches). Erom 
Benares an offshoot runs up to the north-wesf through the Himalayan sub- 
montane districts nearly to the Indus river. Li the south of the peninsula 
there are also two narrow strips with rainfalls of over ’40 inches : one on the east 
coast, from the north of Madras to the south of Tanjore; the other lying along 
the eastern side of the Western Ghats, and extending northwards as far as 
Batoda. The remainder of India, excepting a small portion of Kathiawar, has a 
rainfall below 40 inches. 

10. Tracts with low average rainfall , — The blue lines upon the map show 
clearly the rapidity with which the rainfall decreases, from over 100 inch^•s to 
under 26 inches, as the clouds drift eastward from the summits of the Western 
Ghats ; leaving a long strip of varying width, extendmg from Kotah in Bajputnna 
to Cape Comorin in the extreme south of the peninsula, in which the rainfall is 
both scanty and precarious. They show also the less rapid, hut still rteady, decline 
iu the rainfell of North-Western India, from the 40-inch raiofeU line which 
•passes throi^h-the western districts of the United Provinces, to. the • 5-inoh line 
P'hidh traverses the State of Bahawalpur. • 
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11. FuriamHiyofiheraiufiilL — U'Le average rainfall over the whole of 
India, exeinclintr the Himalayas a:ul Burma, bjis hecn computed at 42 inches’ in 
the year ; that is to say, “ such would he the dc-ptli of the sheet of water, if the 
whole quantity that falls oil this area wore equally distributed over its whole 
surfuce instead of being concentrated in certain provinces to the great depiiva- 
tion of others.’*'' Considering in this wa> :ho coiuiiry as a whole, the rainfall 
may be said to vary but little from year lo >car, rlie- greatest known variation 
amounting to under 7 inches in excess oi' defect of the general average of 

2 inches. But if separate traot« are considered, it is found that in inany 
parts of India the rainfall is liable to very great variations, which increase as-the 
area of the tract is diminished, and become still more marked in the case of 
individual rainfall stations. 

12. Liability to deficiency . — The degree to which the rainfall of any year 
is liable to be so seriously in defect as to cause inimy to the crops may be greater 
m one tract than in another with a. very similar average rainfall ; but, speak- 
ing generally, it may he said that the lower the rainfall the greater its liability to 
serious deficiency from the average. "Where, however, the annual rainfall is below 
10 or 12 inches, cultivation becomes practically impossible without irriga- 
lion. In parts of such tracts wliicli are devoted to pasturing cattle, high prices or 
the drying up of natm*al grasses may lead to distress and famine, but famine from 
failure of crops need not he apprehended. On the other hand, in Eastern 
Bengal and Assam, and in the narrow strip between the Western Ghats and the 
Araftau Sea, the rainfall, which exceeds 70 inches, has always been so 
abundant that the chance of its serious failni’e may be regarded as extremely 
remote. Between these areas, in which the crops are thus rendered safe by 
exclusive reliauce on irrigation or by an assured and abundant rainfall, lies a vast 
tract of nearly a million square miles, of which, in the absence of irrigation, no 
portion can be deemed absolutely secure a^iiist the uncertainties of the seasons 
and the scoui'ge of famine. 

13. Within this tract the annual rainfall is hablo to extraordinary varia- 
tions. At many recording stations annual rainfalls of less than half the average 
are not uncommon ; wliilc at some, less than one-fourth the normal amount has 
been recorded in a year of severe drought. On the other hand, at many stations 
liable to these serious deficiencies the amount received in the year may equal 
and even exceed twice the normal. Some parts of the country, in fact, 
suffer as often, if not so severely, from excessive aS from deficient rainfall. 
This is a condition which will not be overlooked when we come to discuss the 
value of hrigation in certain localities ; but we are now considering only the 
liability of the various jportions of this large area to receive a rainfall seriously 
in defect of the normal. A rainfall considerably below the average will no 
doubt, if favourably distributed, often produce a fair crop, while even an 
abundant rainfall may, if it is unfavoura.bIy distributed, lead to scarcity or 
famine, ^acts, again, in which the suffering fi’om famine has at times been 
most intense, arc not necessarily those in which the rainfall is most liable 
to periodical defect. • On the contrary, the effects of drought when it does come 
are felt most in tracts like Gnjerat, ilalwa, and pari of the Central Provinces, 
Avhich owing to the sufliciency of the rainfall oto 3' a long series of years 
have come to be regarded as immune, and where the ])rolcction of the country 
by ii’rigation has in consequence been neglected. The quality of the soil, the 
classes of crops .cultivated, and the character and resources of the people, arc 
also factors which greatly modify the effects of a deficiency of the rauifall. 
But, as a general rule, tracts in which the rainfall is most liable to he in con- 
siderable defect from the average arc those in which famines are most 
frequent, and the injuries from drought, in the aggi’egate, greatest. The fre- 
quency,' therefore, with which the rainfall in any tract falls seriously below the 
normal may he taken as the best general index of its need for protection by 
means of irrigation works. 


'* Climates and Weather oflMid, bj H. F. Blanfotd, F.R.S., late Metcotologioal Reporter to the Goremment 
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i'l. The degree oi‘ Icasi delcol from the average which -would, as a rule, cause 
injury to the crops is not easy to determine even for a given locality, and it is 
still more difBnult to fix any general rule ; hut, for comparative pm’poscs at 
-least, it -will be sufficiently correct to say that a deficiency of 26 per cent, would 
ho }ikel 3 >- to cause some injuiy, and that a dcfidency of 40 per cent, would 
generally cause serious injiuy. The former -we may call a dry year, aud the 
latter a year of Severn drought, A deficiency of. 40 per. cent, on a rainfall of 
45 inches -would no doubt still leave a rainfall of 27 inches, while the same 
deficiency on a rainfall of 25 inches wotdd leave only 15 ; hub in the former-ease 
rice wouicl almost invariably be the prevailing crop, and for it at least twice as 
much rain is required as for an ordinaiy crop of cotton or millet. Indeed there 
are some exceptional tracts, such as parts of Gujerat, in which a rainfall of 15 
inches, or less than half the normal, lias been found sufficient to give a fair 
crop when its incidence was seasonable. 

15. hl’om the records of a number of rainfall stations which liave been 
supplied to us by the Meteorological Department, extending hack for periods 
varying from twentj'-five to fifty years, -we find that the average frequency of 
the occurrence of dry years aud of ycara of severe drought at stations in differ- 
ent localities vaiies as sho-wn hclow : — 
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16. Soils . — The varieties of soils to he found throughout India are 
imiumorahlc, hut,, witli tlic exception of one imporlaait class, the cultivated soils 
arc generally suitable for iirigalion. It nill ho sufficient to recognize the broad 
distinctions between the main varieties characteristic of the principal gcolo^cal 
divisions — tl,ic alluiial, the Deccan trap, and tlic crystalline and sandstone 
formations. 

17. iViC The alluvial formation covci-s the greater part of 

Northern India, from the foot of the Himalaj'as to the northern slopes of the 





Vinclhyas, and extends in a Jiavro'W fringe round the coast line of the peninsula, 
increasing in width at the deltas of the gi-eat rivers which flow down from ' the 
Western Ghats or the table land of Central India. It occupies the greater parts 
of Sind, the Punjab, the United Provinces, and JScngal, and of the Godavari, 
Kistna, and Tanjore districts of Madras. The substrata consist usually of alternate 
layers of sand and clay, but sometimes, especially in Bengal, the sand beneath the 
upiier layer of loam is of unlcuow depth. The surface shows eveiy variety of 
soil, from the bloAvn sands of the western deserts, to the rich loam and stiff clay 
gf the Ganges Valley, or the fertile black loam of the Kistna and Godavari 
deltas. But the prevailing soU is a yellow or red-brown loam which, in general, 
takes water freely and yields a largely increased outturn under irrigation. 

18. There are, however, in the Punjab and United Provinces, numerous 
irregularly distributed tracts which hare been rendered worthless for cultivation 
by tlic soil containing an excess of soluble salts — sulphates and carbonates of 
'Soda. Under conditions favourable to evaporation the salts accumulate on the 
surface, covering it with a wliitc ef&oresccnce locally known as veil or Jeallar. 
Irrigation, if water is ai)j)lied too freely in the neighbourhood of such tracts, 
leads to an increase of the efflorescence ; but it has not been found to increase 
materially the extent of its area. 

19. The Deccan tva/jp . — The Deccan traj) formation covers an area of 
about 200,000 square miles in the north-western part of Peninsular India. It 
comprises almost the whole of the Bombay Presidency (including Kathiawar), 
the whole of Berar, the western third of the Central Provinces, and lialf of 
Hyderabad and Central India. Within the ranges of the Western Ghats and 
Satpuras, numerous varieties of soils are to be fomid, varying from the light sandy 
or gravelly soils of the ridges, to the rich yellow or red loams of the inner valleys 
of the hills. Elsewhere in this wide tract, black cotton soil prevails. It is so 
called from its colour and from its suitability to the cultivation of cotton. It 
varies considerably in colour, consistency, and fertility, but aU varieties arc 
highly retentive of moistm’o. When dried by the heat of the sun, the soil 
cont]Caots to an unusual extent, seaming the surface of the country with 
cracks to a depth of several feet; and in tliis condition the most fertile 
varieties crumble into small and friable fragments. To the black cotton soils- 
generally, irrigation is not suited. But to many crops it can be applied 
freely and with proflt to the cultivator, when the soil is not of great depth and 
where the substratum affords good natural drainage ; even in the deeper soils 
rice can be irrigated with advantage ; and, under all conditions of depth and sub- 
soil, irrigation is useful in affording the means of sowing a crop in a year of 
drought. 

20. Black cotton soils are also to be found outside the area of the Deccaii 
trap, generally in the valleys of streams and rivers. In such cases the soils arc 
invariably alluvial and closely resemble, though they may not be identical with, 
the deposits similarly formed •within the trap area. Asa rule, owing to "the 
greater depth of the subsoil and to its overlying an impervious substratum, these 
soils arc less suited to irrigation than the ‘ sedentary ’ deposits, or soils formed in 
sitn in the trap area. Tlie chiel' districte outside the trap formation in which 
black cotton soils predominate are BeUary, Kurnool, and Uuddapah, in Madras ; 
Surat and Broach, in Bombay; and Jalaun and Banda, in the United Pro'rinces. 

21. The orystalline tract . — The crystalline and sandstone formations 
occupy the whole of Peninsular India outside the area of the Deccan trap 
and the narrow strip of coast allu-vium. Their area comprises almost the 
whole of the Madras Presidency ; the State of Mysore ; hjalf of Hyderabad ; 
two-thirds of the Central Provinces ; with the Bengal Divisions of Orissa and 
Ohota Nagpur. Northward it extends into and includes .the whole or .the 
greater part of the Sonthal Parganas and Birbhum districts of Bengal, the 
Mirzapm*, Jhansi, and Hamirpm* districts of the United Provinces, the Baghel- 
khand States of Central India, and the eastern half of Bajputana. The 
prevailing soils vary , from a dark red loam in the bottoms, to the light sandy 
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or stony soils of the arid uplands which produce the poorest of crops. 0?he fcettei? 
classes of soils in this formation repay the cost of irrigation even more abun- 
dantly than the ydlow loam of the alluvial tract of Northern India. 

22. The principal crops . — ^The crops may be divided broadly into two 
classes : the autumn crops, sown in the spring or summer and harvested in the 
autumn ; and the spring crops, sown in the autu m n and harvested in the spring. 
These are known throughout the greater part of India as the Mar//' and m6i 
crops. In Madras, however, they are called first and second crops. Both in 
Northern and Southern India the autumn crops are mainly millets, pukes, and 
rice. The principal spring crops are, in Northern India, wheat, barley, linseed, 
and gram ; and in Southern India, millets, rice, jute, and gingelly. The wheat 
area may be divided roughly from the spring millets and spring rice area by 
a line town from Bombay round the southern extremity of the Central Pro- 
vinces and through the Patna district in Bihar. 

23. The crops which are mainly or in a great measure dependent upon - 
irrigation to ensure a full outturn in an average year are rice, wheat, and barley ; 
sugarcane and garden crops; and indigo, where it is grown as an autumn crop. 
'Cotton, when grown in black soil, and some of the staple millets are said 
to receive but little benefit from irrigation even in a d^ year. • 


S33CT10N n.— NATURAL PACILITIES POE. IRRIGATION. 

24. The alluvial tract . — Each of the three great soil divisions referred to 
in the previous section is characterized by special facilities, or by its lack of 
facilities, for irrigation. The level surface of the aUuviM plains admits of 
their absorbing a large percentage of the rainfaU ; and except in the deserts 
of the Punjab and Ifejputana, the subsoil water is generally close enough to 
the surface to place the cost of lifting it within the means of the cultivator. In 
many parts of the Eastern Gangetic Valley, the subsoil consists as we have said 
of sand to an unknown depth, but elsewhere the substrata are usually suitable 
for the construction of wells. 

25. These plains, again, are ti-aversed by all the great perennial rivers 
whose sources lie in the snows and glaoiem of the Himalayas op under the assured 
and abundant rainfall of the "Western Ghats; wlule, the level surface of the 
country presents no serious obstacle to distributing the river-waters over the 
length and breadth of the land. So marked are these facilities for the construc- 
iion of canals compared with those ekewhere, that within the alluvial tract are to 
be found aU the great canal systems of India. 

26. But the flatness of the surface, which lends itself so readily to the con- 
struction of canak, is an obvious obstacle to the construction of reservoire for the 
storage of water. Thus, within this huge tract there is .practically no irrigation 
from artificial tanks, except in some of the rice dktriofe of Bengal where the 
slightly undulating smface rf the country admits of water being stored in 
shallow tanks to tide the crop over a break in the rains. In parts, however, of 
the United Provinces, irrigation is extensively praetked from water stored in 
naturial depressions. 

27. The crystalline tract . — This tract is traversed by all . the great liveis 
which rise in the Western Ghats, but, for the most part, them channek Me |no 
deep and their gradients too small tp adnait of their being utilized for irrigation 
outside of their narrow valleys. Even when the water’ can, be i-aised to the level 
required for commanding the country, the broken and uneven surface render's 
it impossible to construct, at a practicable cost, systems of canals at all comparable 
in' size to the great canak' of the alluvial track 

. _ 28. "bn the central table-land, the rainfail is generally too scanty, and the 
drainage itoo rapid, for the accumulation of an abrmdant supply of water in the 



1 


subsoil. There is no permanent undci’ground flow as in Northern- India, and, 
the supply being usually dependent on mere local percolation, the wells have to 
be of large diameter. Their large size and the rocky natiu’e of the substratum 
render their construction more expensive than in the alluvial tract. 

29. With the waters of its large rivers generally unavailable, and with its 
weUs at the best affording a costly means of irrigation and one unsuited to rice, 
the principal irrigated crop, this {met has to depend for its protection mainly 
upon storage of the local rainfall. For this fortmiatoly tlie'brolven and imdulat- 
ing nature of the surface affords good facilities ; and the numerous tanks which 
stud the smilace of the country, and coHeot the rainfall from a large portion of 
its area, arc the chief oliaracteristic of the crystalline and sandstone formations. 

30. The Deccan trap . — Within the area covered by the Deccan trap 

formation, the general configuration of the country is somewhat similar to that 
of the crystalline tract, but it is even more broken by numerous hills and ranges 
of hills. The Nerbudda and Tapti rivers have tlieh som’ces within this 
tract, and leave it only as they approach the sea. The Godavari traverses 
it in the first four hundred, and the Kistna in the first two hnndred miles of its 
course. The moisture retaining properties of the soil and the impervious nature 
of the subsoil cause the local streams to be of a more perennial nature than 
those in the crystalline and alluvial tracts ; but they also prevent the free 
flow of surface water into the subsoil. Thus, except in some favoured localities 
the wells are deeper and yield a less copious supply than those of the othe 
two tracts, while the numerous cracks wliich form as the soil contracts in the 
heat of the sun necessitate a frequent or a very copious application of water 
to an irrigated crop. On the other hand, the soil retains sufficient moisture 
in all ordhiary yeai-s to bring the staple crops to maturity without aid from 
irrigation. In this tract, therefore, there are comparatively few irrigation works 
of any kind, and irrigation is confined for the most part to the more valuable 
crops. * 

31. Oonparative extent of irrigation in the three —These differences 
in the facilities for irrigation in the three tracts liave led naturally to correspond- 
ing differences in the relative areas protected by the various means of irrigation. 
This is clearly exhibited in the following tabular statement. The figures given 
are for areas for which there are fairly reliable statistics, including Native 
States : — 


Dlriilon or trad. 

Arc* 

annnally 

croppod. 

Thoasands 
of nercB. 

PXBOBHTAGE OF OBOFPED ABEA 

IBBIOASBl) FBOM 

Canals. 

Tanks. | 

Wells. 

Otlior 

BonTcea. 

Total. 

Alluvial 

l.'35,000 

12-4. 

1-8 

1 

7-3 

3*6 

25*1 

Cryetnlline . « 

100,000 

1*6 . 

7*3 

4-2 

2-6 

16*5 

Deccan trap 

58,000 

0-2 

0>8 

2-4 

0*3 

8*2 

Total 

^ • « 

293,000 

1 

6*3 

3-3 

6*3 

2*0 

17-6 


32, Evidently the alluvial tract is, as we have stated, sjpeoially favom’ed by 
its facilities for canals and wells ; for in it lie all but an insignificant portion of 
the canal area, and about two-thirds of the well area. On the other hand, there 
is but little tank irrigation, the small area shown under that source being watered 
chiefly from natural depressions. The crystalline tract contains nearly all the 
irrigation from artificial tanks. It has practically no canal irrigation, and much 
less well iriigation than the alluvial feact. In the trap area, where, speaking 
generally, irrigation is least requhed and most difficult to provide, there are 
practically no canals or tanks, and the area watered by wells is inconsiderable. 
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Section ITI— DEVELOPMENT AND PRESENT EXTENT .OP IRRIGA- 
TION IN INDIA. 

33. Definition, of irrigation toorTts. — ^Thc surplus rainfall becomes avail- 
able for use in artificial irrigation n'licn it accumulates or flou's, cither upon the 
surface or in the subsoil, at a level sufiiciently liigli to admit of its being diverted 
or raised on to the land. But in all cases before this can be done certain works 
of construction arc necessary. These arc called works of irrigation, or, briefly, 

* irrigation works.’ Thus the term irrigation works includes woi’ks of many 
varieties and magnitudes, ranging from the rude contrivances which enable the 
cultivator by swinging a basket to raise water from a pond, to the liuge embank- 
ment of earth or masonry holding behind it a lake of many square miles ; or 
from the small temporary well, a mere hole in the ground 'lined with brush- 
wood, to the great canal which, carrying for some hundreds of miles a volume 
of water equal to that of a large sized river, delivers it into a netwoi’k of smaller 
cliannels for the irrigation of over a million of acres. 

34. Classes of irrigation toorhs. — ^Xho irrigation works of India maybe 
divided into three main classes : canals, tank.s, and wells. Under ‘ canals ’ are 
classed all works of any considerable size for diverting the waters of streams or 
rivers, and carrying them on to the land ; under ‘ tanks,’ all works for the storage 
of water, and aU natural depressions of which the water is used for irrigation : 
and imder ‘ wells,’ works for giving access to the subterranean supply, or to the 
waters of rivers which, running deep below the general level of the ground, have 
to be lifted vertically before they can be made to flow on to the fields. Canals 
are of the ‘ perennial ’ or ‘ inundation ’ type according as they arc designed to 
draw their .supplies from the river at all seasons of the year, or only when it is 
in flood. In the former case it is almost always necessary to make a weh’, 
temporary or permanent, aoi’oss the river so as to divert the water into the canal, 
and this is often one of the most expensive parts of the canal works. Inimdatioii 
canals have no such weirs. Once cleared of silt they go oA taking in water from 
the river until, at the close of the flood season, its surface falls below a certain 
level, and the canals then remain drj^ until the next flood season. 

36. Distinction heUoeen State and private tcorks. — In the case of large 
tanks or canals, works have to bo made and subsequently maintained which 
are beyond both the moans and management of individuals or village com- 
munities. Such works are therefore generally constructed and controlled by 
tlie State ; and wc Ixavc thus a second classification of irrigation works into 
‘ State works ’ and * private works.’ All works which have been constnicted or 
wliich are maintained or partially maintained by the State, are classed as ‘ State 
works.’ The irrigation from ‘ private works ’ is entered in the annual statistics 
of areas irrigated under tlie heads of canals, tanks, wells, and ‘ otlier sources the 
last including irrigation from rivers and streams, and from channels which arc too 
small to be classed as canals. The distinction between canals and the smaller 
channels is nowhere clearly defined, and the classification adopted varies from 
province to province and even from district to district. 

36. Early history of irrigation toorhs in India. — In the early records of the 
peoples of India, dating back to many centiu’ies before the commencement of 
our era, there are frequent references to the practice of irrigation. 'Wells have ■ 
been in use from time immemorial ; most of the almost innumerable tanks 
of Southern India have been in existence for many generations— two in the 
Ohingleput district of jVIadras, which stni irrigate annually from tu’o to four 
thousand acres, are referred to in inscriptions which are said to be of the 8th and 
9th centuries of our era; the practice of drawing off the flood waters of the Indus 
and its tributaries by means of small inundation canals has been followed from 
a very early date; and in the submontane districts of Northern In^a are 
still to be found the remains of ancient irrigating channels which have been 
buried for centuries in the undergrowth of the forests. But the munerous large 
works which now exist for utilizing the supplies of the larger rivers are of com- 
paratively recent date ; and little seems to liaye been done in this Section 
‘before the country came under British rule. The most notable exceptions are 
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tho'Grrand Anicut’ across the Coleroon river in Madras, some of the imin- 
dation caaals on the Indus and its tribniaries, and two canals taking out of the 
Jumna river at a point where, passing through a gorge in the outer ranges of 
the Himalayas, it debouches on to the plains. 

37. To the ‘ Grand Anicut,’ tradition assigns a period corresponding to the 
close of the second century, though it is probably of a much later date. This work 
is, so far as is known, the greatest engineering work carried out in India before 
British rule began. It consisted of a solid mass of rough stones, over 1,000 feat 
in length, 40 to GO feet in breadth, and 15 to 18 feet in depth, stretching across 
the whole "width of the Gauveiy liver. It fulfilled iis purposes for some cen- 
turies, and in 1830 was still in operation, but the vagaries of the river had not 
been watched, and by that time the main stream had begun to flow down a 
northern channel known as the Coleroon, and the district of Tanjore had lost 
much of its former prosperity. 

88. Most of the existing inundation canals in the Multan, Muzaffargarh, and 
Hera Ghazi Khan districts, were constructed by the former Muhammadan and 
Sikh mlcrs, and on many of these canals a high degree of efficiency was attained 
under the management of the great and energetic canal maker, Diwan Sawan 
Mai. 


39. A canal, known as the Hash, was also constructed by the Sikh or 
iiluhammadan rulers of the Punjab to carry water to Lahore from a pomton the 
Bavi river at a distance of 130 miles. When the Punjab came under British 
rule, the area irrigated by the canal was paying a revenue of eighty-five thousand 
rupees. Its general alignment was fairly good, hut in detail there had been so 
many errors tliat to rectify them would have cost more than making an entirely 
new channel. The Hasli has been replaced by the Bari Hoab Canal* which has 
more than twenty times its carrying capacity, and is one of the most important 
irrigation works in India. 

40. Owing to the proximity of the Jumna to Helhi, the Muhammadan 
rulers of India turned their attention at an early period to utilizing tho waters 
of that river for the irrigation of the higher lands on both banks. In the 
fourteenth century, Piroz Shah Tughlak consti’uoted a canal taking water 
from the right or western hank of the Jumna, a distance of about 160 miles, 
to irrigate his favourite Inmting grounds at Hissar. This canal, which had 
silted up, was repaired during Akbar’s reign by the Governor of Helhi for 
the irrigation of lands- in his private estate, hut for want of repaim it 
again stopped flowing,. - About the year 1G47 A.H., tho canal was repaired 
imder the direction of Ali Mardau Khan, the celebrated Engineer of Shah 
Jahan, and a new channel excavated to carry water into tho city of Hellii. 
Hnring the decline of the Mughal empke the canal again gradually silted mp 
until it ceased to flow. The canal on the eastern bank of the Jumna was also 
constructed during the Mughal Bynasty, probably during the reign of Muhammad 
Shah (1718-1748) ; hut it appears to have been veiy soon abandoned, if indeed it 
had ever been used for the carriage of water. In i78‘l- the work was partially 
restored by a Rohilla Chief who succeeded in bringing Avatcr to some short dis- 
tance below Saharanpiu’, and there are traditions of serious injmy having been 
caused thereby to the towns of SaharanpurandBelmt. Nomasomy works of any 
kind wore constructed in connection with the caual ; and in their absence, owing 
to the excessive slope of the country, if any considerable volume of wafer had 
been allowed to enter the channel, it must have led in time to a fatal retrogres- 
sion of bed-levels. ' : 

41. Houhls haVe been expressed as to whether these works, in their former 
condition, ever irrigated any considerable areas or conferred much benefit' upon 
the people. Be^ this as it may, it is certain tliat'it was the existence of 
the ‘ Grand Anicut ’ in Madras, ^ and the. remains of the old Muhammadan 
channels in the Punjab andn United Provinces, wliich suggested and led to the 
construction of the earliest works carried out under British rule. India, therefore, 
in a great measure owes to her former .rulers ,the first inception of her present 
unrivalled systems of State irrigation works. The most efficient and useful 
works which were constructed in former times are, however, the smaller works-^ 

Part L 0 
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tanks, w’nirs, and river-cliannels— arc to be found scattered throughout 
the Peninsula, and in Upper Burma. They are most numerous in the Madras 
Presidency, -nrhore to this day tlicy irrigate collectively an ■ area equal to .that 
irrigated by all the larger works wliich have been constructed by the British 
Government in that Presidency. 

42. Early developneni of State irrigation, toorics under British rule. — "With 
the early history oE the construction of irrigation works by the British Govern- 
ment, two names must always be inseparably associated. Those of Sir Arthur 
Cotton and Sir Proby Cautlcy — the former in Southern, and the latter in Northern 
India. In 3 830, Sir Arthur Cotton constructed what is known as the * U-pper 
Auicut ’ across the Colcroon river, so as to maintain the level required for. the 
full utilization of the ancient dam or ‘ Grand Anient ’ across the Cauverv, 
which ho also strengthened and restored. To this work carried out at a 
cost of about 36 lakhs, the district of Tanjore, which pays annually to the 
State a revenue of 58^- lakhs, owes its present agricultural prosperity. Subse- 
quently Sir Arthur Colton designed the works which, constructed and improved 
at a cost of about three crorcs, irrigate more than two million acres in the 
Godavari and Kistna Deltas. It would be difficult to find in any country three 
works of similar magnitude or cost which have conferred the same degree of 
benefit upon the people and the Slate. 

43. In Northern India, at a still earlier, date, during the administration of 
the Marquis of Hastings (1814-1823), the canal of Ali Mardan Khan, on the 
western bank of the Jumna, was re.stored, and the work of recomtructing the 
eastern canal was put in hand. Subsequently, in 3837, Captain Cautlcy, an 
Artillery OfBccr quartered at Deluva, a town which from some time in the seven- 
teenth century had been supplied with drinking water by means of a small canal 
from the Bispana river, was deputed to make an estimate of the cost of a small 
canal from the Tons, a tributary of the Jumna. Here, and subsequently on the 
Eastern Jumna Canal, Captain Cautlcy gained the knowledge and experience 
which he afterwards utilized to such wondei’firl clTcct in the construction of 
the great Ganges Canal— a work which in magnitude and boldness of design 
has not been surpassed by any irrigation work in India or ' elsowJiere. By the 
construction of this worlc was laid the foundation of the numerous lai’ge canal 
systems which now carry their waters so uidely over the plains of North-Western 
India. 

44. Cultivated and irrigated areas,— T\.v& present slate of development of 

Government and private irrigation works will be described in • subsequent 
chapters of this report. It wiU, however, be convenient to show^ here the total 
areas irrigated in the various provinces, and by works of all kinds. The area 
irrigated in each province is shown in the following statement, and is compared 
with the total area, the population, and area annually under crop. Tlie arpj’s. 
sown and iirigated are gross areas ; that is, areas which are twice sovtj, or twice 
irrigated, are included twice over. Eor Bengal, accurate statist’^^s avail- 
able, and the areas entered as sown and irrigated are bascti estimate 

supplied by the Director of Agriculture : — 


Frorwcot, 

Area in equate 
miles. 

ropvJaiioB, 

AroraEljj*"'^ 

Area 

orOinaiily 

inigated. 

Pereontage of 
irrigation on , 
area eenrn. 

Punjab . 

Bombay . 

Sind . . 

blniirns . 

Oentral Froviiioei 
Ben^I . 

TJnitod Fronneea 
Upper Burma 
Babicbi-.tan . 
Ajiner-Hcrn'ara 
Berar . . 

Coorg ' . ... 


• 

• 

■ 

22.357.000 

14.529.000 
8.211,^ 

-SS'r,ooo 

4/fGh 

308, 
477,000 
2,764, OfiO 
181,000. 

— Acre’. 

28.207.000 

24.327.000 
S,n2.i 000 

36,574.01 0 

16.814.000 
03, rod, 000 

■ 41,)I8G(0) 

. 4,666,000 

359,000 
■ 0,620,000 
195,000. 

Acres 

10.430.000 

1.077.000 

2.92.9.000 
10,532 060 

70 >.000 
6,310,0)0 

11.055.000 
828,000 

5,000 

142,000 

56,000 

l.OCO 

. 370 

4-4 

88-0 

28’8 

4-2 

100 ^ 

• 26-9 

17-7 

360 
. -8 

•6 

Totai 

• 

836,00) 

216.069,000 


■ 44,098,000 

■ 18’5 . - . 
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■ 45. Tlie figures show that out of 226 million acres annually under 
crop in the irrigating provinces of British India, in round numbers 44 miUion 
acres, or 19 J per cent., are ordinarily irrigated. The areas in the yarious provinces 
arc, however, liable to considerable fluctuations. Thus in the United Provinces, 
Avith a good monsoon followed by good winter rain, the area irrigated' by works 
of aU kinds may fall to under sis and-a-half million acres ; while in a dry year 
it rises to over twelve millions. On the other hand, a drought reduces the 
supply available from tanks in all parts of India, and there is a'corresponding 
reduction in the area irrigated by this class of works. Similarly in Southern, 
and in some parts of I^orthern India, a prolonged drought greatly reduces the 
area irrigated from wells. 

46. Areas irrigated hy State mid ‘private works of all kinds. — The follow* 
iug statement shows the areas irrigated by each class of works, both State and 
private ; and the percentage which the area under each class bears to the whole 
irrigated area ; — 



Of the total area irrigated, 18 million acres or 42 per cent, is watered by 
State works, and 25^ million acres or 68 per cent, from private works. Of the 
latter rather more than one-half is from wells. The area shown * under other 
sources’ of private works includes a large area (5,000,000 acres) irrigated in 
Bengal from private canals and from water held up in natural depressions and 
iu' shallow artificial tanks. 


•47. Increase in irrigated area during the past S5 years, — In the statement 
given on page 86 of the Eeport of the Paminc Commission of 1878-80, the area 
ordinarily irrigated in British Territory in a favourable year is said to have 
amounted to 29,220,000 acres or 14’8 per cent, of the ‘ cultivated area.’ It is 
not easy to understand how the figures for some of the provinces were arrived 
at, and certainly in the case of the United Provinces the irrigated area appears 
to have, been considerably overestimated. In those provinces, during tho past 
28 years, there has been an increase of 1^- million acres in the areas irrigated by 
Government works, and of at least f million acres in the area irrigated by weUs. 
The area irrigated in a favourable year should, therefore, have risen from 11^- to 
13f million acres, but in the most f avoidable recent year the area did not 
exceed 12 J million acres. Twenty-fiv'e years ago t& statistics of areas 
irrigated by private works were not suflioiently accurate in many of the 
provinces to admit of reliable estimates being framed. It seems useless therefore 
to compare our figures with those, given by ' the Pamiue Commission. There 
are, however, accurate statistics which show that during 'the past 26 years the 
area irrigated by Government works has been increased by 8 million acres, 
or by eighty per cent. ; and from an examination of such records as arc 
Parti, 0 2' 
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availablci' we bare no doubt that -witbin tbe same period tbe area irrigated 
by private worts bas been increased by at least three million, acres.'- There has 
therefore been within the -past 25 years a total increase of not- less than 11 
million acres, or of 33 per cent., in the area irrigated in British territory. 

Irrigation in Native Slates . — ^For the more important Native ■ States, 
excluding those of Btxrma and Baluchistan, it has- been possible to obtain what 
appear to be fairly correct statistics of the UTigated areas. ' In the : case of some 
of the smaller States the- correctness of the figures supplied to us is- open to 
doubt. In the following statement W'c summarize the information which has 
been fuimished to us : — 


state or uclminiatta* 
tioD. 

Area to -erliieh 
statistics refer. 

' Fopnlation. 

area 

an&atJly Bonn. 

Area irrigated 
in an ordinary: 
year. 

Forcontago of 
enltivation nndet 
irrigation. 


Square miles. 


Acres. 

Acxes. 


BaroSa .... 

8,000 

1,953,000 

2,550,000 

184,000 

7-2 

Hyderabad 

83,000 

.11,141,000 

16,000,000 

772,000 

4‘8 

lU 3 'gore .... 

28.000 

BMOJOOO 

6,132,000 

946,000 

15-.4 

Central India 

69,000 

6,920,000 

10,668,000 

696,000 

6-6 

Hajpntana Agency . 

113,000 

8,475,000 

6,491,000 

1,172,000 

' 18*1 

Madras States . . 

9,000 

4,144,000 

1,090,000 

625,000 

67-3 

Bombay States 

60,000 

7,264,000 

20,131,000 

963,000 

4-8 

Bengal States . . . 

7,000 

877,000 

1,237.000 

353,000 

28-5 

United Frorinces States . 

1,000 

633,000 

402,000 

39,000 

0-7 

Ptinjab States . 

36,000 

4,220,000 

4,225,000 

1,958.000 

46'S 

Central Frarinocs States . 

25,000 

1,360,000 

2,150,000 

167,000 

7*8 

Toiai. 

438,000 

61,326/300 

71,076,000 

7,763,000 

10-9 


49. Total irrigation in the Indian Umpire . — A number of Slates in which 
there is little or no irrigation have been omitted from the statement above ; 
besides many smaller States for which, no information is available. Most of 
. these latter are, howevei*, situated in Bengal Or in hilly tracts, and -the irrigated 
area within them must be inconsiderable. From the . figures ..for some of the 
States the areas of ^agir, or alienated, lands are excluded. - Mating an allowance 
for this, and for tbe States from which no returns have been received, the total 
area irrigated annually within the Indian Empire, excluding -the Native States 
of Burma and Baluchistan’, is estimated at about 53 million - acres. Of this 
area 19 million acres are irrigated from canals, 16 million from weHs, 10 million 
from tanks, and 8 million from other sources. 













Chapteii il — the LUIITATIOI^S OF IRRIGATION. 


50. Small p&'cenloge of rainfall now ulilized in irrigation The data 

required for determining the extent to nhich the rain-wjiter is utilized for 
irrigation, are m many respects incomplete. The actual volume of the rain 
-\7hich falls annuaUy over the gi-eater part of the country, can be ascertained 
rnth a near approach to accuracy fi om the very complete data published by the 
ileteorological Department. But for determining with scientific exactness the 
liroportion of the rainfall which flows off the ground surface, and which might 
be made available for canals or for storage, the necessary information is not 
available for many of the most important river-basins. Bor the Godavari 
Kistna, Oauvery, Penner, Palar, and Ponniar, there are records of the surplus 
flow, from the greater part of the catchment, extending back for a sufficient 
number of years to aMt of a fairly accurate estimate being framed of the 
average flow ; and in the case of the Xndus the detailed observations made 
during recent years by the Indus Eiver Commission are of material assistance. 
1 or the fenges also the daily gauge readings at Benares, and the few observa- 
tions which have been made of the flow in the river, afford material for a rough 
estimate of the average flow past that place ; and for the Mahanadi recoSs 
are available of the daily discharge thi-oughout one recent year. But for 
the Ganges below Benares, for the IS' erbudda, Tapti, and Subaimrekha there are 
no records to show the surplus passing to the sea. In these cases rehauce must 
be placed upon a co-efficient of run off, selected with regard to the rainfall and 
other conditions, and to the co-cfficieni of actual floAv determined for other 
catchments. The estimates arrived at by this method must be regarded as 
mere rough approximations. There are, moreover, no records to show what 
percentage of the volume used for irrigation is restored to the rivei-s by 
percolation through the subsoil or otherwise. It is, however, probably very 
much less than is indicated by observations made in Americi and for om* 
purposes it will bo sufficiently coireot to assume that the total surface flow is 
made up of the volume passing to the sea plus that utilized for irrigation. Nor 
are the records of the volumes used in iirigation always procurable ; but for most 
of the larger and for many of the smaller works, accurate records are kept of the 
votoes entering the main channels. Pigui-cs can, therefore, be airived at 
which, as a whole, will exhibit fairly correct results. * 


61. In the accompanying diagmm we sho%v, with as ncai* an approach to 
accuracy as seems possible with the data at present available, the totA volume 
of rainfall over the catchments of the principal rivers or groups of rivei-s 
the resulting surface flow, and the extent to which that flow is utilized in 
irrigation. The area included in our estimate comprises the basins of the 
Indus and Ganges, and the rest of India which lies between their southern 
boundaries and Cape Comorin; the catchment basins of the Brahmaputra and 
of the In-awadiand other Burmese rivers, and aU that part of Baluchistan which 
lies westward of the Indus watershed being excluded from the calculation. Over 
this area, covering l,434i,000 square miles, the average annual rainfall is 37-"- 
inches, giving a total volume of 125 billion cubic feet of water. Of this, a volume 
of 51 billion cubic feet, or 4.1 per cent., results in surface flow ; and of this 
again 6f billion cubic feet is held back or diverted for pui-poses of irrigation Of 
the water which is thus held back or diverted, only a proportion, cei-tainlv not 
more than 60 per cent., is actually delivered on to the fields. But if the whole 
volume were to reach the fields, it would represent a depth of 3^- feet over the 
total area of 40 million acres which, making a rough allowance for areas watered 
by river floods, may be taken as the area irrigated from all sources exronf 
weUs. The depth varies from about fcetin Northern India, whore the irn- 
^tion is chiefly t^t of ci-ops from ^aJs and natui-al depressions, to 
6 feet or more on the nee fields of Southern TTifh^ ., ^ * 


, •' 52. Of the 59 per cent, of the rainfall which remains to sustain plant life 
- to evaporate into the atmosphere, to moisten or saturate the soil, or to renlenish 
tho waters of the subsoil, a small percentage is drawn off through wells and 
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utilized for irrigation. There arc very fen* data available for estimating this 
percentage ndth any pretence to accuracy. But in Northern India, ■where three- 
fourths of the well irrigated area is to he found, the aggregate depth of the 
waterings given to each crop does not, on the average, exceed a foot in depth. 
In Southern India, "where sugarcane and garden crops constitute a large propor- 
tion of the area watered from wells, the total depth of the waterings may he 
taken at two and-a-haK feet. At a rough estimate, therefore, one bilUon cubic 
feet, or 0‘8 per cent, of the rainfall, is utilized in well irrigation. 

53. Thus, roughly, it may be said that, out of a total rainfall averaging 37^- 
inches in depth, 59 per cent., or 22 inches, is absorbed in sustaining plant life, in 
maintaining moisture in the soil, and in replenishing the subsoil water-supply, 
or is lost by evaporation ; 6 per cent., or 2^ inches, is utilized in artificial irriga- 
tion of aU kinds; while the balance of 35 percent., or 13^- inches, is carried aAvay 
by the rivers. Again, according to our calculations the surface flow amounts 
to 51 biUion cubic feet, and of this only billion cubic feet, or 13 per cent., is 
utilized in in*igation. The balance of billion cubic feet, or 87 per cent, of 
the total surface flow, passes to "waste in the sea. 

Sdi. By those who have no knowledge or only an incomplete knowledge of 
local conditions, it may be thought that a large jiart of the great volume ■ of 
water, amounting to more than 44 billion cubic feet, which now passes uselessly 
to the sea, might have been utilized, or could be utilized in the near future, 
for an enormous extension of irrigation and the effectual prevention of 
famine. We have seen that, although there arc cxtraordinaiy local varia- 
tions of the rainfall, the total amount received over the whole of the Indian 
Peninsula does not vary very appreciably from year to year. Why then, 
it may be asked, should it not be possible to utilize the surplus of one 
tract to make up the deficiency of another ; or, where the physical conditions 
render this impossible, why should not the surplus of wet years be stored up 
in readiness for a year of drought in every tract of which the rainfall is liable 
to failure? We are, as we shall luesently show, far from considering that 
irrigation in India has reached its ultimate limit. Wo cannot state, as the 
result of our inquiries, exactly what that limit may be ; but we are convinced 
that there are many parts of India where the utmost use of every available 
means of irrigation "will fail to afford complete protection against failure of the 
rainfall. It seems necessary, therefore, to state a few facts and considerations in 
order to dispel any eiToneous impresaons that may have arisen from a study 
of the figm’es which we have given, and to prevent over-sanguine expectations 
being raised as to the possibility of utilizing in ii-rigation any very largo share of 
the enormous siuplus volumes "which our calculation shows to be carried off! 
annually by the rivers of India. 

55. Conditions limiting the extension of irriijution. — The main conditions 
imposing a limit to the use which can be m^e of the surplus drainage of the 
coimtry for the prevention of famine are ; — 

(1) the geographical and seasonal distribution of the rainfall ; 

(2) the ])hysioal configuration of the country ; 

(3) the difficulty of holding up water stored in years of good rainfall’ as 

a provision against a year of drought ; 

(4) the character of the soil ; and 

(5) the large number of different States and territories into "U'hich the 

country is divided and sub-divided. 

56. Limitations imposed hy the distribution of the rainfall. — In its geogra- 
phical distribution, "the rainfall displays a diversity W'hieh is said to be "cdthout 
parallel in any other country in the world ; the average annual fall* varying in 
different localrtics from "under five to nearly five hmrdred inches: Iieir"\'ing mere 
questions of distance and cost -out of coirsideration, the general contour levels of 
the cormtiy "will frequently offer an insuperable obstacle to the transfer of water 
from regions of copious and assured rainla.ll'td' those "where it is soaniy and capri- 
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cioas. At the same time, the seasonal flistribntion of the ramfall, 'which is confined 
for the most part to a few nionths of the year, presents a condition most unfavour- 
able to its economical storage and use ; for if the water is to do more than merely 
tide the autumn crop over brealcs in the monsoon, the storage reservoir must 
be made large enough to carry the snbscqnent crop to maturity by means of 
the volume stored in a single rainy season. Over the greater part of the 
country, there is little or no chance of subsequent rain refilling the reservoir 
after its water has been partially utilized. 

67. Difficulties connected 7cith the surface conformation. — The general 
conformation of the sm’face adds still furiher to the difficulty and cost of storage. 
On the flat surface of the aUurial plains of Northern India, storage on any con- 
siderable scale is, as we have said, almost impossible, p we allow for evapora- 
tion and percolation, it involves generally the submersion of an area at least as 
large as that wMch would receive benefit from the water. There are no doubt 
portions of these plains in whioh water is held up by embankments dming the 
rainy season so as to moisten the lands above and prepare them for the autumn 
sowings. But this can hardly be designated storage in the proper sense of the 
word ; and the system is adopted oidy when the rainfall is especially liable to 
failure, and the population so scanty that the loss of the submerged land for the 
growth of the Icharif oxo)} becomes a matter of secondary consideration. 

% 

58. On the other hand, in the 'Western Ghats, where the assured rainfall 
might be stored at a sufficient elevation to admit of its being carried into tracts 
where the' rainfall is scanty and peculiarly liable to failure, the steep slopes of 
the valleys necessitate, as a rule, the construction of a dam at least one hundred 
feet in height, if wafer is to be stored in any considerable volume ; and for this, 
sound foundations and suitable materials within a reasonable distance are essen- 
tial.* Again, if these are procurable, the site must be such that the length of the 
dam shall not make the cost prohibitive in proportion to the volume stored ; and 
when all these advantages have been secured, the construction of the work may 
involve the submergence of many thousand acres of what are generally the 
most fertile lands, or even the removal of whole towns or villages. The future 
safety of the work will depend upon adequate iwovision being made for the 
discharge of flood water dming cyclonic storms, and llus, in many other- 
wise excellent sites, can only be arranged for at an enormous outlay. Pinally, 
the construction of the necessary works for carrying the supply across the rough 
and broken sm’face of tbe country to the area requiring urigation, may involve 
the most serious difficultic.s, and necessitate the rejection of a site that would be 
suitable in all other respects. Many of these difficulties could, no doubt, be dis- 
posed of, if no regard were paid to the cost. But, even where the object is pre- 
vention of famine, there is a limit to the expenditure which the general commu- 
nity can be expected to inom’ for the benefit of a particular tract. 

69. Impossibility of conserving water for a year of drought.— "Wiih. regard 
to storing the rainfall of good years for use in a year of drought, wo may say 
that if there is one point upon whioh our inquiries have convinced us, it is that 
■uffiere, as in many parts of India, the only possible soiu-ce of supply is an un- 
certain and often insufficient rainfall, it will not be possible to provide, at any 
practicable cost, the amount of storage required to counteract the effects of severe 
and prolonged drought. There are no means of predicting a year of drought, and 
any attempt to hold over water, even from one year to the next, Avould entail the 
loss of an enormous proportion of the supply by evaporation and percolation. In 
these circumstances it would obviously be bad economy, and fatal even fi’om a 
purely protective point of view, to fimit the cultivation under a tank, and to 
refuse to give out water to the cultivators, which they could utiHzo advantageously 
from year to year, in order to hold it up as aar insurance against a possible 
drought. The drought might come next year ; but on the other hand it might 
not come for five or even ten years, and meanwhile the cultivators- would have 
been deprived of all the benefits which they might have derived from the nn-rmnl 
use of at least twice the quantity of water that could be held over for the year 
of drought. Moreover, famine is, not usually the result of one dry year. The 
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worst famines have been the result of two or even three dry years in succession ; 
and whatever might be the possibility of holding over water for the first dry 
year, to do so for the second or third would be entirely out of the question. 

60. XFnsmtaMlity of soil. — Wo have already referred to the general un- 
suitability to irrigation of the black cotton soils which cover such a large 
portion of the area of India.. In addition there arc large areas of inferior 
sandy or stony soils which would never repay the cost of artificial watering. 
And, we may add, there are enormous areas of forest and uncultivablo waste, 
M'here water cannot be used, however great- the facilities for piwdding it. In 
British territories alone, in the area under consideration, the forests cover an 
area of more than eighty thousand square miles, or eleven per cent, of the surface ; 
and there is nearly twice that area of uncultivable waste. About one hundred 
and twelve thousand square miles are said to consist of lands fit for cultivation 
which are now lying waste, but a very considerable proportion of tliis has a soil 
too poor to repay the cost of cultivation. 

61. Territorial difficitUiea. — ^Tho niunbcrless territorial divisions of the 
coimtry, and the manner in which the various States and territories are inter- 
mingled, have also been a material obstacle in the past to the development 
of irrigation. The only suitable site for a storage work may lie in a territory 
whose people would not only derive no benefit, but might even be put to 
considerable loss and inconvenience, by the construction of the work ; or the full 
utilization of an available supply may only be possible by the co-operation of 
two or more States who are unwilling to combine. We have found numerous 
instances in which these and other territorial considerations have offered in the 
past a serious hindrance to the construction of irrigation works ; but we believe 
that in the settled condition of the country, these difficulties will bo found 
capable of adjustment by friendly co-operation of the States concerned with each 
other and with the Supremo Government. 

62. Limiting efects of the conditions in certain river basins. — The general 
effect of each or aU of these obstacles in retarding or hindering the utilization of 
the surface drainage in the development of irrigation, willbe.stbe exemplified by 
a brief survey of the general conditions in the catchments of some of the 
principal rivers. 

63. The Palar river in the Madras Presidency affords an excellent 

instance of the extent to which, under favourable conditions, the surface 
waters can be stored or diverted on to the land; and .yet of their inade- 
quacy under certain conditions to afford full protection against drought, even • 
when supplemented by a fair share of well irrigation. Within this catchment 
the surface conformation is generally favoxirablc to the construction of tanks ; 
and the rainfall, due to both monsoons, is spread over seven or eight months of 
the year, so that in ordinary years the tanks are frequently refilled after a portion 
of the supply has been drawn off for irrigation. To such an extent have these 
facilities been utilized that in most years there is but little siu-plus fiow from the 
basin of this river. Almost the whole of the available rauifall from an area 
of nearly 9,000 square miles, lying in this and the adjoining minor river-basins, 
is stored in tanlcs or diverted into canal channels. And yet the Madras districts 
of North Arcot and Chingleput, and the eastern portion of the Kolar distriet of 
Mysore, which lie in this area, are liable to suffer periodically from soaroity or 
famine. They have suffered severely from failure of the rainfall-as recently as in 
1891 and 1896, although in both of those years practically no water was allowed 
to run to waste. Nor can it be said that water could have been stored from the 
surplus of the preceding years ; for, if the small surplus volume of each of those 
years had been stored, it could have had no appreciable effect in increasing, the 
area under irrigation. . ’ 

64. South of the .Palar lie the basins of the Ponniar and Cauvery, rivers,5in 
each of which mearly 60 per cent, of the surplus fiow is used in irrigation. To. 
proposals for drawing off further supplies from the Ponniar catchment, the 
Erench Government have raised objections on tlie ground of possible reductions 
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in the supplies no-vr available for their existing irrigation works in' Pondicherry, 
In the case of the Cauvery, of which onc-tliird of the total catchment of' 3i;000 
square miles lies in the Native State of Mysore, the main obstacle to the further 
utilization of the surplus flow resulting from an average rainfall of 38 inches, 
lies in the fact that, throughout the tipper part of its course, the river flows 
through a deep and wide valley at right angles to the general dii’cction of the 
drainage from the Western Ghats on its right bank. It thus outs off all this 
drainage from the dry tract on its left bank where the water would be of the 
greatest value. Tlois tract therefore is dependent for its irrigation upon a local 
rainfall which, though usually sufficient, has sometimes failed. When, as in 
1875-76, the drought is prolonged, the tanks and all local sources of irrigation 
must, as we have shown, fail to afford full protection to cultivation. 

65. Selecting now an instance from the more central portion of the penin- 
sula, we find that in the basin of the Godavari 12-^ per cent, of the flow from 
a catcliment of 121,500 square miles, with an^ average rainfall of 43 inches, is 
used in irrigation. But of the volume thus utilized 33 per cent, is accounted for 
in an area of under 2,000 square miles where, near the mouth of the river, the 
flat surface of the delta affords excellent facilities for the irrigation of the 
greater part of its area. Only 8 per cent, of the total flow is utilized in the rest 
of the catchment, while the balance of 87^ per cent., or more than 3^ billion cubic 
feet, passes away in floods, chiefly during tlie short period of the south-west mon- 
soon. A small percentage of the sm*plus can be utilized in the Bombay Beccan 
if storage works arc constructed, as we have recommended, on the main river, or 
on the Mula, or at Maladevi on the Pravara; a little more could be utilized in 
the valley of the Wainganga tributary, a comparatively small tract in which until 
recently 'the rainfall has never seriously fjiiled ; and small works may be proposed 
in the upper part of the Godavari district in Madras. There is Kttle scope, else- 
where in British territory, for the further utilization of the surplus flow. Nearly 
one-half of the whole basin lies in the territories of Native States; and of the 
area in British territory over a third consists of black soils which are generally 
unsuited to irrigation. 

66. In the adjoining basin of the Krishna, or Kistna, river there is an 
average rainfall of 34 inches, of which 38 jjer cent., or a volume of 3 billion 
cubic feet, results in surface flow. Of tins only 355,000 million cubic feet or 
12 per cent; is now utilized in irrigation. Within this catchment lies a larger 
extent of exceptionally insecure country than is to be found in any other river 
basin in India, and within a hundred miles or less of a great part of that area 
stretches a long strip df hilly country within the region of the assured rainfall 
of the Western Ghats. We have already referred to the obstacles which inter- 
fere with the full utilization of this abundant and certain supply. But we are 
hopeful that within the next twenty years it will be found possible to store or 
divert sufficient water for the irrigation of a considerable area in the inseem’e 
Deccan districts of Bombay. There are also possibilities of irrigating a, very 
large area in the equally insecure Deccan districts of Madras,' and in the adjoin- 
ing district of Nellore. In Mysore, the great Marikanave tank will afford the 
means of storing 30,000 million cubic feet— a volume but little short of that 
•held up by the great Nile reservoir at Assuan ; and there are, in addition, a num- 
ber of minor schemes proposed for the utilization of the supplies of the smaller 
rivers or for the storage of local rainfall. This river b,asin will therefore be 
the great fleld of operations for the construction of protective irrigation works 
during the next twenty or thirty years. ^ But if every project that has been 
-proposed' by us or brought to our notice is pushed to completion, the result 
will be to effect a reduction of not more than two*thirds of a billion cubic 
•feet, or of about one-fourth, in the volume now running to waste. Sixty-five 
per cent, of the total surface flow will still pass to the sea. ■ 

67. In Orissa, the Mahanadi, Brahmani, and Subamrekha, carry annually 
to the sea more than 6 billion cubic feet or 97 per cent.;of the water which 

■flows on their catchments. With a fairly steady rainfall which averages over 
54 inches, and which' falls below 60 inches only in one small tract, there is but 
little demand or necessity for irrigation over the greater ’part'of the basins nf 
these rivers. 
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the State, to afford a fair measure of protection by storing and utilizing a por* 
tion of the supplies of the larger rivers. But there "will still remain a number 
of tracts in which the only sources of irrigation will lie in a deficient and 
capricious local rainfall. And, even if every measure which might reasonably 
be contemplated for increasing the area of irrigation in these British districts 
is carried to completion, the addition to the utilized volume will not exceed 
200,000 million cubic feet. Thus more than 85 per cent, of the surface drainage 
will stiU flow past Benares. 

72. Over the catchment which dmins into the river below Benares the 
rainfall gradually increases towards the north, cast, and south, both in amount 
and certainty, and there is a corrasponding reduction in the need for irrigation. 
There lie, however, within this portion of the catchment many tracts which are 
to a greater or less extent in need of further protection. But,^ when in the 
whole catchment of the Gauges all has been done that can be done, it may safely 
be asserted that, unless there is a remarkable change in the physical or agncnl- 
tui’al conditions, the river will still cany annually to the sea at least 16 hilhon 
cubic feet of water. Thus, from this single catchment and from the outei\slopes 
of the ‘Western Ghats, there will still be a loss of over 23 billion cubic feet^a 
volume which falls hut little short of half the total surface flow of India, 
excluding Burma and Assam. 

73. In another chapter wc put forward a programme of new irrigation 
works, which should, if completed, have the effect of increasing the area under 
irrigation by 6|- million acres. This will involve the subtraction of about 
ono billion* cubic feet only, or of less than per cent, of the surplus volume 
which now runs to waste in the sea. 

'74i. Limits to the extension of welhWrigation . — ^In the preceding para- 
graplis we have discussed the limits up to which irrigation from the surface flow 
of water is capable of extension. There remains the q^uestion of the degree to 
which the subsoil water-supply can he more widely utilized than at present. We 
have estimated the volume of water expended on irrigation from wells at about 
one billion cubic feet, or not more than IJjper cent, of that portion of the rainfall 
which penetrates the soil. As far as supply is concerned, this percentage might 
no doubt be more than quadrupled ; but the quantity of water in the subsoil can 
no more be taken as a measure of the possibilities of well irrigation, than the 
volume of surface flow passing into the sea can he taken' as a measure of the pos- 
sibilities of irrigation by works other than wells. The limitations, however, to 
which irrigation from wells is subject ai’e no less positive and definite than those 
of irrigation from the surface flow. The soils and crops which are unsuited to the 
latter class of irrigation, are generally equally unsuited, and in some cases even 
less well suited, to the former. Thus on some black soils, even where canal or tank 
irrigation might prove advantageous, at any rate in a year of drought, well-irriga- 
tion very often would not pay, owing to the inordinate expense of raising the 
large quantities of water required. Eor the maturing of the rice crops well^irri- 
gation rarely, if ever, pays. But the iwinoiiml distinctive limitations to the 
extension of wcU-irrigation consist in the amount and quality of. the subsoil sup- 
ply, the depth at which it is found below the sm’faoc, the conditions of soil and 
subsoil favouring or impeding construction, and the consequent expense of con- 
struction and raising the water. In the alluvial tracts of Northern India, down to 
the line of the Jumna river, the subsoil supply of good water is practically in- 
exhaustible, and its depth generally moderate ; the soil and subsoil also generally 
favour construction. It is difiB.cult, therefore, here to place any limit to the even- 
tual extension of well-irrigation, except tlie requirements of cultivation. There 
are already districts of the Punjab and United Provinces which have all the 
wells they require. South of the Jumna the water lies deeper, and is less abun- 
dant ; it is also more liable to exhaustion in times of drought ; rook has to be 
penetrated, and the expense both of construction and lifting is greater. In 
addition, more numerous waterings are required, the total area irrigated is 
smaller, and wcU-irrigation generaUy does not pay except for a valuable- crop. 
Here the extension of weU-irrigation must be exceedingly gradual, and can only 
increase $ari passu with a development of the general resources of the people. 
But Avhile this extension cannot be rapid, it can and doubtless will continue long 
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CnirTER III -STATE lEEIGATION IVOEK& 

V6. Classes of toorks , — The State irrigation works in India consist essen- 
tially of two kinds : small works originally constructed by the former rulers of 
the country or the oraers of the soil, and now controlled and maintained by 
Government ; and large works which have been constructed or reconstructed 
by the British Government as productive or protective public works, or, in other 
words, as financial investments which were expected to be either directly or 
indirectly remunerative. The most important, though not all, of the latter are 
technically classified as ‘ major works,* while the class * minor works ’ includes all 
of' the former and also a few of the latter. The minor works consist for tho most 
part of small local works which are maintained by Government in consideration 
of the revenue derived from or dependent upon them, but so little capital outlay 
has been incurred on them by the British Government that capital accounts have 
uot been opened for them. Between works of this kind and major works 
there is, however, an intermediate class, known as ‘ minor works for which 
cajutal and revenue accounts arc kept.’ Some of the works in this class are old 
native works which liave been improved or enlarged by Government at a consi- 
derable cost; others are new works, generally of small size, which have been 
constructed by the British Govermnent, but which have not, for reasons which 
it is unnecessary now to consider, been classed as major works. State irrigation 
works must, therefore, be considered under thi*ee heads : — 

(а) Major works. 

(б) Minor works for which capital and revenue accounts are kept. 

(c) Minor works for which capital accounts arc not kept. 


Major Works. 


77. Financial results . — ^Thc following table cxliibits the financial results 
attained on major works during the year 1900-01, which may be regarded as 
fairly normal in the aggregate, though not in aU cases for individual pro- 
vinces : — 
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It wiU be seen that the works in Bombay (Becoan and Gujerat) and in 
Bengal do not earn enough revenue to cover the interest charges on capital 
outlay. Not one of the twelve works in these provinces has proved remunera- 
tive, and with the possible exception of the Sono Canals in Bengal, there is no 
prospect that any of them will ever become so. In all other provinces the works, 
as a whole, have proved highly remunerative ; but there are three works in 
Mndras, and one^ in the United Provinces, which give no promise of ever 
fulfilling the conditions of a productive public work. Nevertheless, taking the 
works for all provinces together it will be seen that regarded merely as a 
financial investment the works have been very profitable, and now yield a not 
revenue which is equivalent to a return of 7*1 per cent, on the capital cost, and 
exceeds the annual interest charges at four per cent, by more than 113 lakhs. 
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Some of the works, however, are not yet fully developed, and a higher return 
than this may be confidently anticipated in the future. 

78. Protective value . — ^It would he difficult to overestimate the value to 
the country of these fine systems of irrigation works, which may be said, with 
some slight reservation in respect of the Oauvery works in Madras, to have been 
entirely created by the British Government within the last eighty years. They 
irrigate annually over 11 million acres, and completely protect from famine an 
area which, except in the Madras and Orissa deltas, may be said to vary from 
twice to four times the area amiually irrigated. In some parts, as in Sind, 
there can be no cultivation, and therefore no population, without canal irriga- 
tion. In others, the effect of the worlcs in maintaining or raising the level of 
the subsoil water, on which the well-irrigation depends, is of the utmost value 
and importance. The value of the crops irrigated by the canals in a single 
year is about equal to the w'holc capital cost of tlic works; and in years of 
famine the produce of the irrigated area, being largely available for transport 
to distressed tracts, becomes an important item in the general food supply of 
the country. 

79. Magnitude of the toorJes . — ^Excluding the Oauvery works, which merely, 
regulate the supplies in the river channels of the delta, the combined discharg- 
ing capacity of the head channels or main lines is over 100,000 cusccs.* The 
works in Bombay and Madras have also storage reservoirs with a combined 
storage capacity of over 30,000 million cubic feet, while the total len^h of 
Government channels, including main lines, branches, and all distributaries, is 
about 36,000 miles. It may be added that the tabic which we have given does 
not include two important works which w’ere completed and opened in 1901-02, 
vie,, the Jhclum Canal in the Punjab and the Mandalay Canal in Burma. 
These two works will probably irrigate before long over 700,000 acres. 

MiNO » WORKS rOR WHIOn OAPITAIi AND REVENUE ACOODNTS ARE KEPT. 

80. Character of the «oo»*A:a.— Under this head are included a few small 
works wliioh have been initiated and carried out by the British Government, 
but the majority of the works of this class were constructed by former rulers of 
the country or 'in their time. They have, however, been enlarged and improved 
by means of expenditure which has been charged to a capital account, and the 
works are oreditod with the increase of revenue wliich is attributable to that 

" expenditure. In the Punjab and in Sind, minor works consist almost entirely 
of groups of inundation canals from the Indus or its tributaries, which irrigate 
very large areas. In other provinces they consist partly of tanks or storage 
reservoirs, and partly of small canals or groups of canals which generally take off 
from above weirs b^t across the smaller streams of the country. There are, in 
all, seventy-three minor works for which capital accounts have been opened. 


81. Financial results . — ^Thc following table shows the financial results 
attained on these works during 1900-01 : — 
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, 

Funjnb . . 

a • • • 

• 

5 

2o’46 

12-8 

602,189 

1-8 

Sind . . 



7 

30'8d 

26-2 

882,956 

2-3 - 

Boia1>nr 

• • • • 


27 

74-47 

—1-6 

39,922 

1-7 ‘ 

Madras 

• • • • 


24 

97-80 

6-2 

611,603 

B-3 

Bengal 

• • t • 


1 

7-OG 

-0-2 

... 


United Provinces 

• • • • 


4 

29-70 

6-1 

113,703 

2-3 

Rajpntana . . 

• • • • 


3 

29-49 


34,767 ■ 

3-8 

Bnlnoliistan . 

• t • • 


2 

16-12 

0-8 

5,232 

6-7 


GitaiiD Total 


73 

320-01 

6-0 

. 2,190,462 

2-4 


* Througiioiit this loport the word * cusec * is tfeed for ‘ cobic foot por socondt 
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In Bengal and Bombay these minor rrorlcs are, it will be seen, even less 
remnneratiTO than the larger systems ; in fact they fail to yield a net roTo- 
nne sufficient to cover the woi'ldng expenses. The ■works in Bajputana and 
Baluchistan are also unremnnerativo, but for the former jnovince the results 
for 1900-01 are distinctly below the average, and in all ordinary years a return 
of 2 or 3 per cent, is realized. Talcing the works as a whole, it will be seen that 
they yield an average return of G per cent, on capital cost, and are almost as 
profitable to the State as the major works. This result, however, is mainly due 
to the large rotuins earned by the inundation canals in Sind and the Punjab. 

82. Frotective value and magnitude of the toorhs. — The works irrigate 
over 2 millions of acres annually, but the irrigation is more variable and un- 
certain than that effected from the large AVorlvs,.both inundation canals and 
tanks being liable to fail in unfavourable seasons. Nevertheless the protective 
value of these minor works is vciy great when compared wdth the capital outlay 
incurred on them. The total length of the Government channels pertaining to 
them exceeds 7,000 miles, and there are storage reservoirs wdth an aggregate 
capacity of over 25,000 million cubic feet. 

Minor works tor which capital accounts are not kept. 

83. Nature of the works. — ITc have next to consider what may be called 
the indigenous Slate inigation works, the maintenance of which has been 
undertaken by Government. These works are essentially of the same kind as 
those which we have just been considering, the diiTcrcncc being that in respect 
of these no charges have been made to a capital account. It must not be sup- 
posed, however, that Government has never undertaken anything more than 
the bare maintenance. Considcmblo sums have been spent in improving and 
developing the works, but it has been foimd more convenient to charge such 
c.vpenffiture against a revenue account, and to avoid the complications of a 
capital account. 

84'. Under this head arc included all the inundation canals in the Punjab 
and Sind which have no separate capital account, and also all the old or native 
•irrigation works in Upper Burma, which resemble those in Southern India, and 
consist of either tanks or small canals taking off from above temporary or per- 
manent weirs across the beds of minor rivers. But collectively the most 
important item under this head is the 40,000 tanks, river channels, or other 
petty irrigation works, which are to bo found in the 3M adras Presidency, and 
which irrigate between them more than three million acres. 


85. Financial results.— The following statement shows tho areas irrigated 
by all works of this class, tho revenue due to them, and the expenditm’e incurred 
on them during the year 1000-01 
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8,173,260 

79-80 

22-83 

67-08 

Punjab 

707,623 

7-08 

4-27 

2-70 

Bombay, inolnding Sind 

1,297,368 

32-23 

10-10 

22-07 

Bengal . 

28,019 

0-26 

0-41 

—0-16 

Burma '. . 

, 676,930 

19-61 

13-38 

0*13 

ToTan 

6,783,008 

138-92 

61-06 

87-87 


Here also the revenue due to two small works in Bengal was insufficient to 
cover working expenses ; but, taking tho works in all provinces as a whole, it 
‘ will be seen that they irrigate nearly six million acres, and that the outlay in- 
cm*red by the State amounts to about 40 per cent, of tho revenue derived from 
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them. It must be romomberccl, however, that part of this expenditure is 
incurred on improvements which will tend to increase the efficiency of the 
works and the amount of the revenue derived from them. This is particularly 
the case on the inundation canals, and on the works in Burma, where heavy 
expenditure has been incurred since annexation in putting the old works into 
thorough order, and in rendering them more substantial and permanent. 

86. General financial results for ieor1:s of all classes . — ^The general finan- 
cial results attained in the year 1900-01, on all the irrigation works then in 
actual operation, may now be brought together as exhibited in the table 
below : — 


Cla‘i al work. | 

Capital nnllny 
tA rnd of 
lOOO^OK 

lntcn-i.t charitM* f 
at 4 per cent, 
on rarllal 
ontlajr. 

Ket rfrenoe 

Id IOjChOIs 

■ Kcl revenep 
charccB lor 
Interest, 


I>lk2]9 of 
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Lnklu of 
rupees. 

Xa]r)}$ of 
riipees. 

Lakh? of 
Tupces. 

klajor works 

8G,C3-72 

1,4C-5G 

2,69-70 

. 1,13-16 

Minor works for which r.apital nccoiints have been kept 

8,2001 

12-80 

19-18 

6-38 

Other minor works - . j 

... 

... 

87-87 

87-87 

Toixi. . ! 

1 

89.83-70 

i ^ < 

1 

l,6D-.35 j 

1 

3,60-76 

2,07-40 

1 


From this it udll be seen that in 1900-01, which may be taken as a nor- 
mal year, the net revenue derived from all the State irrigation works then in 
operation c.vceeded all charges for interest on the capital outlay and for main- 
tenance by over two crores of rupces.f 


87. Abstract of irrigated oroos.— The areas irrigated in 1900-01 by each 
of these three classes of works in the several provinces may also be brought 
together as shown below 


1 

Pwrinec. 

Major vork< 
(rroslnttlre 
and pro- 
toe tfrrj. 

Minor rrorkBtor 
wlileh capital 
aceoortb aro 
kept. 

Other minor 
work?. 

Total. 

s 





Acres. 

Acres. 

Acres. 
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Punjab . . 

« • 

• • * 

• 

4,642,862 

603,189 

707,625 

5,962,506 

Sind . 


« • • 


961,434 

882,036 

•) 








11,297,368 

3,260,162 

Bombay . , 

• « 

• • • 


84,472 

39,022 

i 


Madras 

• 

• • • 


2.015,271 

511,603 

3,173,250 

6.600,124 

Bengal 

• B 



716,271 

... 

28,619 

744,890 

United Provinces 

fl • 

• • * 

• 

1,883,091 

113,793 

... 

'2,001,884 

liajputana . . 

• • 

• • • 

• 

• •• 

34,767 


34,767 

Balnehistan . 

• • 

• • • 

• 

• s* 

6,233 

A **> 

6,232 

Bnrma 

• • 

• • • 


... 


676,936 

670,936 



QaaHD Total 

• 

11,203,391 

2,190,.163 

6,783,698 

19,182,661 


* llie charge for intcrcEt has been' redneed to ))cr cent, in respect of all capital ontlay inenrred since the 
Slst hlnrch 1900, hut the diOcrcnco irill be immaterial. 

t In n statement prepared by the Acconntant-Gcncral, Fnblic Worbs Department, as an accompaniment to 
his note Ko. 10*1., dated 5tii May 1902, on the Irrigation Accounts for 1901-02, the financial resnlts as affect- 
ing the general tax-payer irere shown as a net gain or profit nmonnting to Ds. 1,74.21,466, The difference is 
dne to the foct that for the potposcs of that statement it was ncccssaiy to inclnde capital ontlay on works like the 
Jhelnm and Mandalay Canals which hare not been bronght into operation, and to exclude the fignres for the 
minor works in Madras' for which continuous revenuo accounts arc not kept, and also all charges for interest .on 
capital expenditure which has been charged against revenue. Toi the purpose of this chapter the amount now 
given may be accepted. 
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In ronnd numbers it may therefore bo said that tho State irrigation ivories 
yield a net revenue after meeting all charges including interest of about two 
crores, and inigato annually over nineteen million acres. 

88. JExxmmion of (he area under irrigation since 1880 and 1898. — The 
I'aminc Commission of 1898 gave a table in paragraph 6 51 of their report, com- 
paring the areas irrigated under the three classes of irrigation works known as 
productive, protective, and minor, during the three years ending 1896-97, with 
tho areas during tho three years ending 1878-79. We have hitherto considered 
productive- and protective works imdor the one head of ‘ major works,’ but for 
purposes of comparing the areas irrigated during tho last four years with those 
given in tho report of 1898, it may be convenient to adopt the classiQcation 
.there followed, as in tho table below, in wbioli tlio average areas for three 
triennial periods are compared until the figures for 1900-01 : — 
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1 

ClaR^ of work. j 
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A-vPrage btcs itrigalcd nnnnally daring Uio iricn- 
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, 7, 774', 800 1 

1 10,465,88a 
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Proleelive „ ... 

i 

• r* 

t 1 

1 1 

2S1,0.30 

1 

[ 

1 

809,506 

339,415 

Total major works 

1 I 

1 4,645,091 

1 

j 7,995,500 

10,775,448 

11,208.891 

Minor works . . . . | 

1 

.5,950,877 ; 

1 1 

I 7,290,848 

6,869,355 

7,897,224 

Guaxd Tot at. 

1 

' 10,601,368 

15,280,283 

17,641,808 

18,605,616 


Tlie areas ii’rigatcd in Upper Burma, which had not been annexed in 1878- 
79, bavo been excluded from the table. With regard to them it will be suffi- 
cient to shite that tlie areas, which arc all under minor works for which capital 
accounts are not kept, bavo increased gradually from 254, 000 acres recorded in 
1894-95, to 576,936 acres in 1900-01. 

89. Sloio rate of expansion on minor worhs. — An''inspeotion of these fables 
shows that, although there has been a remarkable and continuous expansion 
since 1880 of the area irrigated by major works, the increase has been mainly 
under the head productive. The absolute increase of area imdcr protective 
works during recent yoara has been small. 3?ew works of this kind have been 
sanctioned, and those which liavo been sanctioned are not yet completed or in 
operation. It is moro important,, however, to note tho very small increase wliioh 
has occurred in the area under minor works. It seems probable that in tho 
course of a few years tho area under major works will bo nearly three limes as 
great as the average for the triennium ending 1878-79, but that the minor 
works wUl show an increase for the sanio period of less than 26 i)er cent. It 
is not difficult to account for the slow rato of increase under minor works. 
As dong as the expenditure on tho construction of new minor works, or the 
improvement and extension of tho older works, is charged against general 
revenues, progress is sure to ho slow and xmeertain, and there is a constant 
tendency to restrict tho grants to amounts that arc hardly moro ‘ than sufficient 
to meet the cost of upkeei) of existing works. We have pointed out, in some 
of our Provincial Chapters, the ^eat field wbiob exists for extensions of tho area 
under minor works, many of which are likely to be directly remunerative ; and 
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tlic figures ■wliicli we are now’ considering confirm the conclusion that too littlo 
has been done in the past for works of this most useful class. 

90. Other State expenditure on minor works.— ~We have endeavoured to 
give in this chapter a general view of the financial, produotivo, and proteotivo 
results attained on State irrigation works throughout In^, and have referred ' 
in greater detail to particular works in the corresponding sections of our- Pro- 
vincial Chapters. Wo may observe, however, that the figures which we have 
given relate only to those works, the accounts and returns for which appear sin 
the administration reports of the Irrigation Branch of the Public Works Depart- 
ment, and that the idea which they giro of the connection of the State with 
irrigation works is not quite complete. There are some works, such as the 
Kabul Eiver Canal, or the Pirozpur District Canals in the Punjab, or others 
imdcrtaken for the improvement of estates belonging to or under the administra- 
tion of Government which are carried out or managed hy Civil officers, with 
or without occasional technical assistance from the Public Works Department, 
and arc iwaclically State works, hut of which no account is taken in this 
chapter ; there are also other important works which have been undertaken 
and carried out in Native States under the advice or supervision of Government 
officers. Lastly, wo have excluded from these statements a considerable 
expenditure wliich is met fiuni the minor works grant and incurred hy the 
Public Works Department on irrigation and agiacultural works, such as the 
flood emhankmonfs in Bengal, Burma, and Sladras. Works of the latter 
kind may have a great prolcctivo value in tracts which are liable to heavy 
floods, hut wo have thought it more convenient to confine our attention in this 
chapter to works which give protection against drought. It is difficult to 
obtain reliable information as to the protective value of flood embankments, 
hut in Biuma alone between 400,000 and COO, 000 acres arc annually assessed at 
rates averaging more than Bs. 2 per acre on account of the protection afforded by 
such works, on which a capital outlay of nearly foriy lakhs has been incurred. 

91. Comparison of areas irrigated hy State and private irrigation works . — 
Before concluding this chapter we uould invito attention to the statement 
given in paragraph 40, from which it appears that great as is the area which is 
now irrigated from State irrigation works, the area dependent on private irriga- 
tion works is even greater, although it is not nlwa 3 's so fully and reliably pro- 
tected. Out of a cultivated area of 220 millions of acres in British India over 
18|: millions receive inigation from State works ; whereas the area reported as 
ii’rigated from wells, private canals, tanks, and other sources, amounts to over 26-?r 
millions of acres, of wliich more than half is under wells. Considering Troth the 
extent and the eflreionej' of the x>rotection afforded, it may he said that State 
and private irrigation works piny an almost equal part in the protection of the 
cormtry from drought. We shall consider in the two following chapters the 
scope wliich exists for the extension and development' of both these menus, of 
irrigation. 



Chawbb ly.-SCOPJi FOK FURTUER EXTENSIONS OF STATN 

IRRIGATION TVORKS. 


Section I.— PK0TECTI\TB VALUE OE lERlGATIOH'. 

* 92. Introductory ^ — II lias been laid down in our instructions tliat the main 
(question as regards new worts is not wlielber llicy will be likely to prove directly 
remunerative, but Avhetlier tbc net linanoial burden wbicb they may impose on 
the’ State, in the form of charges for interest aud maintenance, Avillbe too high a 
price for the protection against famine wiiicli they may be relied on to afford ; 

' and that it is from this point of view that ive should consider proposals for the 
extension of irrigation in districts in^which cultivation is very inscciu’c and 
precarious. This instruction rendoi*s it ncccsiary that we should consider very 
carefully the financial prosjiects of all proposals, with a view to determining the 
actual price which the State -will have to pay for the protection which they Avill 
aflbrd, and the real value of that protection, 

93. Indirect advantages of irrigation . — It has often been urged that the 
indirect advantages of irrigation in India are so great and incontestable that the 
question of the direct financial retirnn whicli may be anticipated on the capital 
outlay is one of minor importance to which very little regard should be paid. 
This proposition is not likely to commend itself to those who are responsible for 
finding the large sums of money required for the construction and main- 
tenance of irrigation worlcs ; and it seems desirable to form a clear idea of the 
nature of the indirect advantages which arc claitocd for irrigation works, and of 
their compamtivc, if not absolute, value to the Stale in different circumstances. 
These advantages arc of three kinds, each of which must be considered 
separately : — 

(a) The increase in the general wealth and prosperity of the community 
resulting from the increase in the iiroduco of cultivation due to 
irrigation even in yeare of normal or more than normal rainfall. 

{Ij) The effect of irrigation and of large water storage worlcs in in- 
creasing the humidity of the air, and in raising the level of the 
underground water-supply. 

(c) The prevention or mitigation of the horrors and the cost of famine. 

94<. The value of irrigation in increasing the wealth and food sujiply of the 
country cannot be doubted ; and although the amount or percentage of this 
increase varies greatly for diff’erent tracts, it can generally be estimated ap^iroxi- 
mately for particular tracts in which irrigation worlcs have been for some time 
in operation. Tlierc are, however, obvious limits to the permanent charges which 
the State may reasonably be expected to meet for the purpose of increasing the 
produce or the profits of cultivation in particular tracts. The value of the 
crops which have been irrigated iu a single year is often corajiarcd with the 
capital cost of the works. The comparison may be interesting, but it is very 
misleading as an indication of the value of the work. In the fir^ place, the value 
of the crops which receive irrigation from a canal docs not always represent 
the value of the increase of produce due to irrigation. It may do so in jiarts of 
Sind and the Punjab where cultivation without irrigation is impossible, but not 
on the Orissa or Kurnool-Ouddapah Canals : on the former canal, owing to the 
generally copious rainfall, the diff’crcnce in the value of irrigated and unirrigated 
crops is small in ordinary years ; and on the latter the people find it more profitable 
to cultivate large areas of dry crops, for which the rainfall is ordinarily sufficient, 
than to put a smaller area under wet (rice) cultivation. But when the increase 
in . the value of produce due to irrigation lias been determined, it must be com- 
pared not with the capital cost of the worlcs, but with the annual net charge for 
' interest and maintenance which they impose on the State. We have found that 
there are many works on which this charge varies from Bs. 6 to Rs. 8 per acre irri- 
gated. jPriiud facie, there is no more reason for calling on the Slate, or, in other 
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■words, on the general tax-payer, to bear a permanent charge ofi say, pet'" 
annum, for the sake of increasing by irrigation the produce of an acre of .laud 
belonging ■to a private owner, than, there ■would be for oalling on it to pay a sunilar 
ambunt for the purpose of supplying another man's acre with manure! Apart- 
From, the question of famine protection, which WiU be considered separately, the-, 
maximum permanent charge which the State may reasonuhly' undertake ! 
in providing irrigation, should theoretically be limited by - the- share of-^, 
the increase in the value of produce due to irrigation which it , "will he able - to ' 
recover indirectly. It is hardly necessary to say much here as to the manner 
in whioh a share in the increase of the wealth of the . communiiy comes baok,^' 
in some indmect form or other, to the Sfeite, as by the increase in railway-' 
earnings or in the revenue derived from excise, stamps, moome-tax, etc., or by 
other ways in whioh the State shares in the prosperity of the country ; but a' 
measure of this share may be proposed wMoh will be' sufficient for our present 
argument. 


96, The best measure of the increase in the profits of cultivation due to I 
irrigation appears to ns to be the amount whioh the people are ■willing to pay for | 
it, that is, the gross revenue of the works. The two main Victors in this item : 
are the area under irrigation and the pitch of the water rates, "ndth each of | 
whicli the increase in the value of produce is likely "to vaiy more or less ! 
directly. We have found that water rates vary from on^welfthto one-fifth' 
of Hie value of the crops irrigated, the proportion depending to a great extent' 
on the value of irrigation in inoreasing the produce. If, then, the gross revenue;' 
may he taken as a measure of the profits aooruing to the ciiltivato'r from 
.irri^tion, a certain percentage of this revenue may again he. taken as a 
measure of the indhreot return to the State which re^ts from these profits; 
We cannot say what this percentage should be, hut for comparative purjwses . 
! the exact rate is not a matter of great importance, and we will assume it at 26 ; 
per cent. That is to say, that if the State receives Rs. 4 per acre from the oulti- . 
vutor as water rate, in consideration of the increase in the profits of oulf-ivatioh 
whioh he will derive from irrigation, it may he assumed that it "will receive 25 , 
per cent, of this amount, or Re. 1 per acre, in some indiroot way, either from the ; 
cultivator himself or from those who share in Im prosperity. This will pro-, 
bably be thought an outside estimate of the share of the increase in the wealth- 
of the country whioh comes back indirectly to Government ; hut it enables us 
to form a definite idea of the compamtive elFect of the indirect ad^vantages ’ 
on the financial position of an irrigation work, as shown in the following table, 
which has been prepared for a number of typical canals or_ systems^ of canab. 
The term ‘ indirect return ’ is used in it, and in this chapter, in a special sense to 
represent the intangible return whioh is assumed to accrue to Government,^ and 
not in the technical sense referred to in paragraph 229 (Chapter ’VIII). This in- 
"direot return is assumed to be in each case one-fourth of the gross revenue riiown - 
in column 4. It is added to the net revenue in column '6, and the return on 
the capital cost shown in the last column is then struck. ' ' 
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Punjab Major Works (o) . 

4.867 (c) 

020-76 

116-16 

103-14 
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Godavari and Eistna Canals (a) 

1,376 (d) 

269'69 

60-64 

46-16 

16-8 

6-6 

23-4 

Euruool-Cudda^ Canal (a) . 

61 

217'33 

.1-77 

■68 

0-3 


0-6 

Sons Canals (i) . • . 

481' 

267-63 

11-12 

6-07 
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3-90 
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33 
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46 
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0-8 


1-3 


{«) Fcr tho jroulSOO-Ol. _ ' - ■ 

' U) SsiiODO aoK^uxi^tod on XatiTo States 1>tanoliOB o£ Canal and Patiala.kcotion o{ Sitsa 

' • - Sranoli, Wostorn iTiinisa Canal. • 

- - (S) jSxclasito of 50,000 acres aEsnmod.as old inigation. 

' (e) ATBiagesfor 10 ymnonding 190001. 



















^0 


• "96. Wc have no Lesitation in admitting that there is a realj-although intan- 
'gible, indirect return on successful irrigation vrorhs, which may properly bo '^ken 
into account when new works are proposed ; but the foregoing table indicates 
how easily tliese indirect returns may be exaggerated. As might be expected, 
they are considerable when the direct returns arc high, hut of little absolute 
value when these aiu low. On the pro'^’iaonal assumption that they amount 16 
25 per cent, of the gross revenue, the indirect return for the great productive 
works in the 3djadras deltas and in the Punjab will vary from 4 to 6 per cent, 
on the capital cost ; but for unremuaerative works tho percentage is ficactional 
and the amount of the indiroot receipts very small. If we assume a lower 
percentage on the gross revenue, they will become quite inconsiderable. The 
rate of interest to he charged on future capital expended on irrigation works 
is 3f per cent.; but, if allowance he made for interest charges during con- 
struction and until irrigation is fully developed, it may be assumed tlmt^ no 
work will fulGl the conditions of a productive w’ork unless it will yield 
a return of 6 per cent, on the actual capital cost, excluding charges for interest 
during construction. If a work is likely to yield this return, it is unnecessary-to 
consider the question of indirect returns ; and if it will not yield a return of 3 
per cent., the, indirect returns in themselves are not likely to bo considerable, 
erioiigh to justify its construction. Where the direct retm’a is likely to vary 
between _3.--and- S.per .cent., more weight may ho given to tho clam of indirect 
re tur ns, and the work. may probably ho constructed without involving much risk 
of any real loss to the State, Spealcing generally, wc may say that, although the 
indirect returns on a highly productive work, and the increase in the wealth of 
the country,' of whicli they are a measure, arc great and undeniable, they are 
small jmd inconsiderable on works .which arc unremunerative, and that it is only 
in a few cases that it will be necessary to take them into account. AYben fhe 
advantages offered by irrigation w'orks are so small or. restiicted that the p^ple 
wfid enjoy them are not able to pay the cost of providing them, it may be imerred 
that, whatever value they may have in years of famine, their effect in increasing 
tiio wealth of the oountry is also smaU, Thisjnaj.seem-almost a truism ; hut p 
much is often said about the great indirect value of irrigation w'orks which will 
not pay their way, that we have thought it necessary to discuss the subject at 
some length. 

97. When the charge for irrigation takes the form of an enhancement of 
land revenue, there is a consequent increase in the proceeds of local cesses which 
deserves notice. This increase is not credited to the w'orks because the money 
is spent locally in providing improved roads, schools, dispensaries, -'etc., for the 
benefit of those who contribute it. It is not tlierefore a State asset ; but one of 
the indirect advantages of now irrigation works lies in the fact that they lead' to 
an increase in the cesses, or local funds, available for the betterment of the. 
agricultural community. 

98. The effect of irrigation and of large storage works in increasing • the 
ln^^j^,..of the air, or. in raising the spring level in wells,, can 'hardly be 
"EGsputed ; but ite value necessarily varies very much in different looalities. It 
can be of little benefit in the deserts of the Punjab and Sind, whore the spring 
levels in wells aro at unworkable depths, and dry hot mnds are continually 
blowing ; or in the Orissa delta, where there is a normal rainfall of 60 inches and 
well irrigation is hardly practised ; or in tracts which now suffer from water- 
logging and very high spring levek. But feinks and irrigation may have a great 
indirect value in such Iracts as Bundelkhand, Central India, the .llajputanaj. 
States, and the Bombay or Madras Deccan. The exposure of large surfaces of 
water to evaporation must tend to inorease the humidity of the air, and ^Vater 
evaporated in one place will be precipitated in another. Still more important, or 
at any. rate more palpable, is the effect on the. spring level, and on tlio percolation 

.. flow whioh'oan be picked up from the bods of streams by spring channels or from 
a bove weh’s. -But it is impossible to assign any quantitative, and still less 
\ ray money value' to these effects. It is sufficient to recognize them as operative 
in various degrees in the .tracts in which; proteeiive irrigation works aro most 
required, -'and as constituting ' an .'additional argument for their construction, 
altiioughlt is one upon which, by itself, much stress cannot ha laid.. 
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99, The important question of the value of protective irrigation v^orksin 
preventing or mitigating the cost and horrors of famine, has next to be consi- 
dered. we have already observed that, axntrt from the qiiestion of famine 
protection, there is no reason why the State should accept a permanent charge 
on the revenue for the sake of increasing the productiveness of land belonging to 
private owners ; and that at any rate such charge should be limited to the 
amount which may be recouped by the share of the increased produce which will 
come back to it in an indirect form. The reservation in respect of famine 
protection is, however, all-important. The obligation on the State to incur 
whatever expenditure may be necessary to save life during famine, involves 
futm’e liabilities which cannot be evaded, and of which full account must be 
taken. We have therefore to consider what immediate expenditure on um’emu- 
nerative protective works may be justified by the reduction that it wfil effect in 
the amount of these future liabilities ; or, in other words, what reduction in the 
future du’ect cost of famine to the State may result from a given expenditure 
on such works. Eor the present wo may disregard the indhcct cost of famine to 
the State, and the loss and misery w'hich famine imposes on the pecple ; and 
confine ourselves to the purely economical question of the comparative demands 
on the tax-payer, involved hi an hnmediate expenditm’e on protective irrigation 
works, and in the future relief of the distress which may be anticipated if these 
works are not constructed. 


100. This is a question to which we have devoted a great deal of attention, but 
I of which a direct and satisfactory solution appears to be hardly possible. If we 
' ooifid obtain reliable particulars of the expenditure on different groups of villages, 
enjoying different measmres of protection by means of irrigation, but all situated 
witlun an area in which all other conditions affecting the cost of relief were 
approximately identical, it might be possible to estimate the saving in the cost 
of relief which could be attributed to every irrigated acre ; and to equate the 
estimated annual cost to the State of extending the hrigated area with the 
saving which would result in the cost of famine relief, on the recuiTcnco of 
famines of similar intensity after assumed intervals of time. The available 
statistics do not, however, show the expenditure on relief Avorks by villages, but 
by works, and it is not possible to ascertain the number of units from particular 
vmages who were relieved on the works. The conditions which induced the 
people to resort to relief works varied so much in adjacent areas, and oven at 
different times within the same areas, that no reliable conclusions could be 
derived from details of the attendance, even if they were available. It is 
unnecessary, however, to explain at length all the difficulties Avhich proA'ont a 
satisfactory solution of the problem which we are considering; but a few figures 
may be given which will indicate a maximum limit to the expenditure which 
may be justified as a preventive of the direct cost of famine. 


101. There are few districts in which the cost of famine relief has been 
greater than that of Sholapur in the Deccan. Dining the last 83 years, or third 
of a century, this district has suffered from famines, as noted below— 


1876-77 . 

1891-93 . 

1896-98 . 

1899-1903 . 


. Severe famine, expenditure not known. 

. Scaicity — no relief given, but it would probably be given now 
under mmilar conditions. 

. Acute famine — cost 45 lakhs. 

. Intense and prolonged famine— cost 70 lakhs. 


The amounts shonm. as the cost of the last two famines have been based 
on figures supplied by the Collector of Sholapur, which give all expenditure to 
the end of November 1901, including the losses due to irrecoverable advances 
and to remissions of land revenue. Mve lakhs have been added to the cost of 
the last famine as shown by the Collector, to cover expenditure incurred subse- 
quently to November 1901. If we assume that one famine such as^ that of 
1899-1902, and two famines such as that of 1898-98, are likely to occur in every 
third of a century, we may estimate the cost at 160 lakhs, or say fi lakhs a 
year. Capitalized ‘at 4 per cent, this amounts to 125 lakhs, which is the 
arithmetic^ Hrait to the unproductive expenditure which may he iucurred for 
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the sake of avoiding the futiu’e cost of fatnine relief. ^ If more than this is 
spent, the payment of the annual charges for interest is^ likely to impose a 
heavier burden on the tax-payer than the cost of famine relief, 

102. Protective value of an irrigated acre. — The next question to be 
considered is the additional area to bo brought under irrigation in order to 
protect the district to the extent necessary to prevent any charges for 
famine relief in future. The Sholapur district has a population of 721,000, 
and the area normally sown and cultivated may be taken at 2,000,000 
acres, or about 2^- acres for each head of population. After considering 
the relation of the protected area elsewhere to the normally cultivated area 
and to the population, and to the demands for famine relief, we think 
that the minimum area that should be protected by irrigation in order to 
prevent charges for famine relief in future, cannot be estimated at less than 
0*4 acres per head of population, which should, however, be assumed at 800,000, 
to allow for future increase. The population in this district decreased by 
.10,000 during the decade ending 1900-01, and this decrease will no doubt be 
more than made good with the return of more favourable seasons and the exten- 
sion of irrigation. For such a population there should be a protected area of not 
less than 320,000 acres, of which it may be said that 100,000 are now pro- 
tected by wells and existing irrigation works, leaving 220,000 acres for which 
irrigation should, if possible, be provided. Assuming that Es. 1,26,00,000 is the 
maximum unproductive expenditure which may be incurred on the strength of 
the saving anticipated in the future cost of famine relief, the amount which 
may be thus spent for every acre brought under irrigation will be Es. 57. This 
may be cahed the “ direct jprotective valve of an irrigated acre ” in the district 
of Sholapur. If it bo thought that a larger area than this must be brought 
under irrigation in order to prevent aU liability for the cost of famine relief, the 
direct protective value of an acre will be so much the less. 

103. It has already been observed that, when allowance is made for interest 

charges during construction and up to the time that an irrigation work is fully 
developed, a work cannot be considered as likely to prove directly remunerative 
if the ultimate net revenue will yield a return of less than 6 per cent, on the 
capital cost, excluding charges for interest. Tlic limit to the capital cost per 
acre for a remunerative work will thus be the capitalized value at 6 per cent, 
of the net revenue which may bo expected per acre of average annual irrigation. 
Thus, if tbe net revenue from a work in the Sholapur district were estimated at 
Es. 2-8 per acre, the work would be remunerative if the capital cost did not 
exceed Es. 50 iier aero. But if allowance also be made for the dhect protective ■ 
value of an irrigated acre, a capital expenditure of 50 67 = Es 107 per acre 

might be contemplated. There is, however, very little prospect of any irrigation 
work being constructed in Sholapur at so low a inle as this. 

104. It win, however, be said, and truly said, that the protective value of an 
irrigated acre cannot bo limited to the saving that it may effect in the future 
cost of famine relief. There is an indirect loss of revenue duo to famine, of 
which account must he taken, in the loss of land revenue due to land going out 
of cultivation or to the great impoverishment of the erdtivators ; and there are 
corresponding losses in the revenue from excise, customs, salt, stamps, etc., aU of 
wMch are likely to continue for some time after famine has passed away. Tlie 
total of these losses, if it could be fairly estimated, would possibly not fall short of 
the recorded actual cost of famine relief, including remissions of land revenue, etc., 
which is ah that we have hitherto considered. But, over and above all this, it may 
be contended that the expenditure which Government may legitimately incur on 
famine prevention cannot bo limited by a consideration of the reduction in the 
future cost of famine to the State which will result from such expenditure j and 
that a much higher scale of expenditure may be. justified, for the sake of 
saving the inhabitants of insecure tracts from all the losses and demoralization 
and miseries of famine. 

106. It is unnecessary to expatiate on this argument which we should be 
the last to contest. It is difficult to proppse.any limit to the expenditure which . 
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tlie State may incur in. order to prevent wliat has been called the scandal of 
famine. ' But vague generalities on the indirect profits of irrigation and losses 
of famine are of .little use in considering the question \rhether the net financial 
burdens Trhich particular works may impose on the State, are too high a price to 
pay for the protection which they will itfford. A scale of some kind is necessary 
by which we can measure the oomparativo weights of these burdens, and the 
corresponding protective advantages; some definite idea is wanted as to the 
sliare of unproductive expenditure on a work which may be justified on the 
ground of the saving that will be effected in the future direct cost of famine to 
the State ; and it may be loft to Government to decide liow much more than 
this may bo contemplated for the sake of protecting the community from all 
the evils of famine. 

106. The best scale which wo can suggest is that afforded by the direct 
protective value of the uTcigated acre. It may bo estimated, as we have diown, 
for any particular tract, by considering, in the light of past experience, the 
probable cost of famine relief in the future, the population, the area usually 
cropped, the area which may bo regarded as protected, and the minimum area 
that sliould bo protected in order to tide over a peinod of severe drought. The 
calculation which appears to us most suitable may be expressed symbolically by 
the formula — 

.V — P 

'' ‘ Fn—a 

Whore .'i;=The direct protective value of an irrigated acre, or "the 
capitalized value, at 25 years’ pm'ohase, of the saving in 
average annual cost of famine which will be effected by " 
every acre brought uirder irrigation. 

i?’=Estimatcd total cost of famine in the given tract for a period 
of 26 years, or quarter of a century. 

J*=Population of the tract, with necessary addition for prospec- 
tive increase. 

MssArea in acres which should be protected by irrigation for 
each head of the population. 

«= Area in acres already protected, 

' The co-eflScient n will vary in each tract, but for insecure tracts it wtU 
probably never be less than 0’3 or more than O’o. Other things being equal, 
the value of n should diminish as the area normally cropped per head of popula- 
tion increases ; but the character of the cultivation, nature of staple crops, and 
other points Meeting the question, require consideration; and when possible the 
conditions in villages which are adequately protected within the same tract 
should be considered. The value of x (Ks. 67) which we have proposed for 
Sholapur may probably be regarded as nearly a maximum for a whole district, 
as there are few districts which have suffered so much from famine. If there- 
fore the value could be worked out for all districts (although a smaller umt, 
such as the tahiha, would be preferable), we should expect to find it vaiying 
from a maximum of Bs. 60 in the Deccan, to nil in those districts which may 
now be regarded as secure. 

107. Permissible capital ontlaff per acre . — ^As we have before stated, we 
do not desire to propose that the unproductive share of the capital cost of 
bringing an acre under irrigation. ^ould be limited to the value of x; 
although it should probably be limited with reference to this value, for the 
direct protective value of an irrigated aero will be a very fair measure of 
its total, or direct and indirect, protective value ; or, in other words, the 
recorded famine expenditure is a fair measure of the intensity and severity 
of the famine. Let it be assumed, for the sake of example, that this total pro- 
tective value inay be taken at three times the direct protective value, or x ; that 

i is to say, that we may contemplate an unproductive capital ^penditure of 3x 
frupees per acre, in consideration, not only of the reduction which will be effected 
,in the future direct cost of famine, but also of ike indirect profits which will 
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accrue to the Stale under the heads (a) and (5) referred to in paragraph 93, of 
a reduction in the unreported, or indirect, cost of famine, and, above all, of the 
protection to be afforded to the community from all tlie evils of famine. Then, 
if it be assumed as before, that every acre of average annual irrigation will yield 
ton V S' net revenue of Es. 2-8, a capital expen- 

(.0 X 2o)+(3x67J-221. 

templated on new irrigation works for the Sholapur district ; or generally, if 


C= Permissible capital cost per acre. 
a?=Direct protective value of an irrigated acre. 
j’=Anticipated net revenue per acre of average annual irriga- 
tion. ’ 

m=A multiplier, representing the ratio of the total protective 
value of an imgated acre to its direct protective value. 

Then 0=20 ?* + mx. 


108, Our inquiries indicate that the cost of irrigating an acre in many 
parts of the Deccan, by canals with a plentiful or reliable supply, is likely to ex- 
ceed Rs. 200 per acrej while the net rm-enue per acre may vary from Rs. 2 to 
Rs. 3, If canals arc to be constructed in this tract at aU, it would seem that a 
value for m, not differing very widely from our proposed value of 3, must be ac- 
cepted ; or, in other words, that Government must be prepared to face an expendi- 
ture equal or nearly equivalent to tliree times the estimated future cost of famine 
relief and remissions of revenue, for the sake of preventing famine altogether. 
Then, if the average direct cost of famine in Sholapur,be estimated at 6 lakhs 

^ per annum, the annual cost of preventing this expenditure may be estimated at 
16 lakhs. The net direct cost to the State would therefore be 10 lakhs. Some 
of this would ho recovered by the avoidance of aR the losses of revenue indirectly 
due to famine, but the balance wiR represent the cost of substituting a policy 
of famine prevention for one of famine relief. 

109. We do not mean to say that this value of the ratio m is too high, or 
that it wRl involve, in the particular oases to which it may be appHed, an expen- 
diture out of aR proportion to the advantages to be gained by preventing famine 
in place of relieving it. The protection which it would fm-nish would not be 
more costly, when considered with reference to the liabiRties for famine expen- 
ditm’G which it would prevent, than that which has been afforded by such works 
as the Orissa, the Kumool-Ouddapah, and the Betwa Canals, and many of the 
existing irrigation works in Bombay. It is true that the construction of these 
works was not deliberately sanctioned, with a fuR foreknowledge of the unsatis- 
factory financial results which would be attained ; but we believe that the pro- 
tective value of all has been great enough to prevent any one from regretting 
that they were constructed. We are inclined to think that the value of this 
ratio m which we have assumed, is not too high ; provided always that it is 
applied only to cases in which the water-supply is so secure that tire contem- 
plated protection may be regarded as assured even in the worst years of drought, 
when the protection wRl be most urgently needed. When there is doubt on tliis 
point, a much lower value should be taken. We think, too, that the value proposed 
should be regarded, at any rate for some time to come, as a maximum. But the 
final determination of the limits to the expenditure which may be legitimately 
incurred for the sake of preventing, so far as irrigation works can prevent, all 
the great evils of famine, does not rest with us. AR that we can do is to direct 
attention to some of the elements of the problem ; and to point out, in reply to 
those who contend that tho whole of India can be securely protected against 
famine by the construction of irrigation works, that even when this is physically 
possible, there is a Rmit to the expenditure* which may be incurred, and a risk 
of imposing a burden on the country which may bo even greater than that of 
famine itself. 


' 110. We have considered here what we have caRed the protective value of 
an irrigated acre, as the only possible method of approaching the^ problem to be 
dealt with. If we could have obtained for every famine distriot reRable esti? 
mates of the cost of all the protective irrigation works which could be proposed,' 
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of tlio net revenue -vrliicii "would be derived from them, and of tbe areas wMob 
they could efficiently protect, we might piohably have hazarded a conjecture as' 
to the probable net cost to the State of carrying out such works. But such osti- 
mates were not and could not have been available. The cost and the net 
returns of a protective irrigation work cannot, like those of a protective railway, 
be approximately estimated at so much a mile. Nor can we ^y, as has actually 
been said, that inasmuch as the capital cost of the Godavari works has not 
exceeded Bs. 18 per acre, it is sufficient to allow somothing more thn,Ti double 
this rate, or Bs. 4.0 per acre, as the probable cost per acre of the great Tunga- 
Iffiadra project. The mere cost of the works in any particular case, and especially 
when storage is involved, can only be approximately estimated after long inves- 
tigation and careful inquiry. But this is nothing to the difficulty in deter- 
mining the areas which will be irrigated in wet, in normal, or in dry years, or 
the revenue which can be derived from irrigation — factors which profoundly 
affect all estimates based, as all estimates must be, Qn acreage rates. Beliable 
estimates on all these points, without which it would be very imprudent to sanc' 
tion any expensive work, can only be submitted separately for consideration on 
their merits. It will not be possible to protect every tract which is in need of 
protection, and individual estimates will relate only to small portions of those 
tracts. It thus becomes necessary to form some idea of the permissible capital 
cost per acre to be irrigated in any particulartfact, as the only possible guide 
to the i>robablo net cost to the State of carrying out such projects as may bo 
proposed. 

111. It must not, however, be supposed that wo estimate the probable net 
cost of protecting any tract which is now liable to famine, at a sum which i.s 
equivalent to three times the probable expenditure on famine relief. There arc 
no doubt many tracts in which protection cannot be provided at a less cost than 
this, and they are generally the tracts in which protection is most urgently 
required But there are others in which it may be hoped that the unproductive 
outlay win bo much less. Works wliich be productive, or in which the 
capital cost is not likely to exceed 20 times the net revenue, will not involve 
any unproductive outlay, and it wiU be imncccssary to consider the question 
of their protective value at all. And we think that, in all tracts in which 
the cultivation is at aU insecure, protective works may be sanctioned without 
hesitation whenever the capital cost is not likely to exceed thirty times the 
net revenue, or whenever a net return of more than_3 per cent, on the capital 
outlay may be anticipated. The indirect rctarns which will accrue on the 
expenditm'e, and the protective value of the work, will certainly suffice to 
justify the sanction. When a lower return than this is anticipated, it 
will bo necessary to pay closer attention to all the circumstances of the case ; 
and especially to the urgency and the certainty of the protection which the 
work is designed to afford. In such cases the work will either be abnormally 
costly to construct or maintain, or the value of irrigation, except in years of 
extreme drought, will be so small or doubtful as to justify caution in 
according sanction. This exfimination of tho subject leads to the conclusion 
that, how'cver great may be the indirect value of imgation works wliioh may 
be classed as productive, it will diminish rapidly for works on which the direct 
retains are likely to fall below the productive standard, and may become so 
inappreciable, even in districts which are liable to frequent famine, as to render 
the construction of tho works inexpedient. 


Section IL-PBOBABLE COST OE NEW WOBKS. 

112. Productive wotIcb. — It lias been shown that the major irrigation 
works hitherto constructed by tae State have, on the whole, proved so 
remunerative that they yield a surplus revenue, after all oliarges for interest 
have been met, of over 113 lakhs, the net revenue being equivalent to a 
return of 7*1 per cent, on the capital cost. The first point that strikes us, 
in approaching the question of the scope for further extensions of -State 
irrigation works, is the limited field for the construction of new works winch 
are likely to be equally remunerative, or even to be at all directly remunerative. 
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I'herc is not a prospect of new irrigation worlts, on any^ considerable soale^ 
proving dii’cctly remunerative in any of tlic provinces in wbicli protective 
irrigation is most tu'gcntly required, namely, the Deccan districts in Dombay 
and Sfadras, the" Central Piwn nee's, and BundelUliand. The only provinces 
iu wbicli tlicre is a considerable field for new irrigation works wMcli 
are almost certain to be remunciativc are the Punjab, Sind, and possibly 
3Iadras. Jn tbe Punjab, there is first the great project for the iiidgation of 
the Lower Dari Doab, which will probably prove highly remunerative, 
whatever may be the form which it will ultimately take, or whatever may 
bo the magnitude of the scheme. The prosecution of this work is likely tb 
extend over several years, and if the nest great Punjab project, the Sind-Sagar 
Canal, is then undertaken, it will probably be in the expectation that it vi^ 
fulfil the conditions of a productive irrigation work, although it is not likely to 
prove highly remunerative. Any other new works that may be proposed in this 
province are likely to be romimcrativc ; and the same may be said of Sind, 
where all capital expenditure on the inundation canals has hitherto proved 
exceedingly profitable. Ahnost all proposed new' works in Madras involve the 
constraction of storage works, and although many of the existing storage 
works in the Presidency are remunerative, there arc some w'hicb are not ; and it 
is at least doubtful whether many of the new works will be so, and almost certain 
i hat the greatest of them all, the Tungabhadra project, w'ill not. If a sufficiently 
large area of rice-growing land can be commanded, it is possible that the 
proposed Tapti Canal may fulfil or nearly fulfil the conditions of a productive 
hTigation work ; but this is at present doubtful, and it is alniost certain that no 
other large work can be proposed in Gujerat which will be directly rcmimerativc. 
All existing works in the Dnited Proiinces, north of the Jumna, are higlily 
remunerative ; but there is not much scope for new' works outside the Sardah 
projeet, and it may he doubted w’hcther that would fulfil the conditions of a 
liroductivc work if carried ont as originally proposed, hut this we have not 
recommended. Ihc ncAV works iiroposed south of the Jumna, or in Bundel- 
kliand, are certain to bo iinremunerativc. In Bengal no irrigation work hitherto 
oonsiruoted has proved remunciativc ; although it appears not improhahle that 
the Tribcni Canal, now' under constmetion, may nearly fulfil the prescribed 
condition, as it has the great advantage of an assured and ample supply, and it 
commands a ricc-gvowing country in a very inscciwo tract. AVc have, however, 
been unable to propose any new works in Bengal w'hicli are likely to bo 
remunerative. 

113. Although the field for now produetivo w'orks is limited, there is scope 
in almost every province for considerable oxpenditm’cin extending or developing 
existing works. Expenditure of this kind, wliich is chargeable to the open 
capital accounts of the w'orks, is almost certain to be remunerative, even when 
the W'orks themselves taken as a whole are not. 

114'. Many of the new liroductivc works fhat may be proposed in future, 
including almost all extensions of existing works, will he situated in provinces 
or districts which are already adequately protected, and they will not bo 
urgently required for protective purposes. Nevertheless all productive works must 
he regarded as essentially protective. The direct revenue which they earn is 
a valuable asset, more especially as it is usually at a maximum in ycareof 
drought when so many other sources of revenue arc liable to contract. As 
ah’eady shown, it is a measure of the increase in the n callh of the country due to 
the works, a large share of which comes hack to the Stale indirectly. Population ” 
is attracted from the more oongestod districts, and in times of famine many emi- 
grants from distressed tracts find agricultural employment on the new' 
areas brought under cultivation. Every extension of irrigation increases the 
security of the food supply of the country in years of drought, and, in these days 
of cheap railw'ay freights, the produce ot irrigation can bo carried to those parts 
in which it is most required. For these reasons wo think that the programmes 
■ of futorc expendituro on irrigation works should provide for the construction 
of as many produetivo works as can be proposed, in whatever parts of the country 
they are situated, and without reference to the urgency of protection for the 
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locality. Promising projects should bo held in abeyance only when funds cannot 
bo allotted for them without interrupting progress on irrigation works of any 
kind which have boon actually commenced, or withliolding money from works 
more urgently required for protectiTO reasons ; or alien adequate establishment 
is not availalilc for carrying oat the works ; or w'hon the success of the works 
depends upon colonization operations which it may be more convenient on general 
grounds to postpone. 

115. JProteetive wovJcs . — ^TVe have nest to consider the class of works 
wliioli arc called protective, not necessarily because they have a greater protective 
value than the productive works, but because they have been Auctioned in 
consideration of Ibcir protective value although they were not expected to fulBl 
the condition of a productive work. 'Ihe majority of new works are likely 
to he of this kind, or only partially productive. 

116. It is not difiioult to understand why the works to be constructed in 
future should be much lci>s piumising, as financial investments, than those which 
have been conslrucled in the past. Before those w'orks were constructed, the 
distriots in which they were situated all needed protection, and it was hut 
natural that attention should first he directed to sohemes w’hich promised not only 
the best financial results, hut also a much huger measure of protection to the 
country at large, than could be attained by works of a less remunerative 
character. The result of tlus policy has been an increase to the revenue of 
the countxy which now’ exceeds three-quarters of the amount of the Famine 
Grant, and will before long fully equal that amount — an increase which may now 
ho fairly utilized, as recommended by the Famme Commission of 1878-80, in ex- 
tending* the blessings of irrigation to tracts which arc less able to pay for them. 
But, although this sufficiently accounts for the fact that possible new works are 
much less promising as financial investments tlian the works which have been 
constructed, the fact itsoK may be expressed in another way. The works of the 
past have, with few exceptions, been canals fed from large rivers, on which 
storage works were unnecessary. Even the exceptions arc significant. For the 
excepted works have all proved uiu'crntmcrative, ow’ing either to the great cost 
of the storage or to the incflioicncy of the work for want of storage. For the 
works of the future, storage will be essential. Except in the provinces of the 
Punjab, Sind, and Oudh, not a single work of any importance can bo proposed 
which does not involve the construction of expensive storage works, or for the 
full development of which storage works will not eventually ho required. TTe 
have oh’eady given reasons for anticipating that, in many tracts, the net cost to 
the State of protcotive irrigation works may be equivalent to not less than tliree 
times the cost of relieving famine within the area to be protected. This is 
mainly due to the great cost and uncertain opcinlions of storage works, wbioh 
are so seldom adequately realized that it may he convenient to consider the 
subject in greater detail. 

117. Tho Provincial Chapters of this report dxow how much has been done for 
the protection of tho emmtiy by existing storage worlcs ; and wo have just pointed 
out that nil future extensions of irrigation, in the provinces of India which are 
most subject to famine, depend on the construction of storage works. But to us 
tho word “storage” is as suggestive of tho limitations as of the possibilities of 
irrigation as a means of protection. Wc have pointed out the diffio^ties 
ccimected with tho construction of storage works, and the physical cousidera- 

. tions by which the possibility of impounding any laige proportion of the waters 
which now flow uselessly to the sea is limited. We shaB here consider, there- 
fore, only the limitations which are imposed by the question of cost. 

118. We have obtained particulars of tho cost of twenty storage works in 
the Bombay Presidency, with an aggregate capacity above outlet level or 
20,792 million cubic feet, tbe capaciiy of individual works varying from 16 to 
5,500 million cubic feet. We find that the actual cost of tho reservoirs, 
indudhig dam, cBoape, outlet, and compensation for land, hut excl^ng estab- 
lishment charges, has averaged Es. 4.66 per million cubic fcot. This is the 
actual cost of impounding water, to which has to he added the cost of the canals. 



disttibutaries, and other -works for conveying the supply to the area to bo puo- 
tcctecl, and all charges for osiablishmont, tools and plant, etc. With these 
additions, the total cost of the -works averages Jls. 1,275 per million cubic feet. 
With these figures may be compared those for the Periyar project in the Madras 
Presidency, in -which there is a storage of C,4S0 million cubic feet. The cost of 
the reservoir, including the outlet, has been at the rate of Rs. 653, and that of the 
whole project at the rate of Rs. 1,361 per million cubic feet. 

119. The area that can be irrigated, per million cubic feet impounded, varies 
very much according to tlic circumskinccs of supply and demand, the range 
being from 2 to 12 acres. In some works, like the Periyar or Lake Wliiting 
(Nira Canal), the rc'servoir impounds only a portion of the annual yield of the 
catchment, and for several 7nonlhs in the year there may be an abundant 
surplus which greatly brings up the duly. ^ Other tanks seldom or never fill, they 
have no surplus, and rarely store up to then* full capacity. The area wiU also 
depend upon the kind of crop sown — an acre of sugarcane taking as much water 
os, i)erliaps, eight acres of wheat —and also on the character of the season. The 
a\ cragoaica irrigated from the Rombay works during 10 years has not exceeded 
3'G acres per million cubic feet ; but the maximum rate, which is attained in 
dry years in which the tank supply has not failed, may bo taken at 6 acres. If 
this rate oould bo worked up to in all years — a consummation which may 
perhaps he hopc'd for as the advantages of irrigation become more appreciated— 
the capital cost per acre would not be less than Rs. 212. If a net revenue of 
Rs. 2-8 he nsbumed and capitalized at 5 per cent., the share of the capital cost 
which would he productive niaj’ be taken at Rs. 60, leaving Rs. 162 upon which no 
direct return would he received. This is a much better result than has yet been 
attained, and there are rcasom for autioii)ating that the not cost of new works 
in the Deccan may be even greater than that of those akeady constructed, and 
that, after deducting tlic share which may he regarded as productive, it may not 
fall far short of Rs. 200 per acre. The irrigation of 500,000 acres at a rate of 
Rs. ISO per acre would involve a permanent cliargo on the revenues of the country 
of Rs. ‘15,00,000 per annum, and would not cutircly prevent famine even if very 
evenly distributed. We do not say that the advantages of such exernption from 
famine as the works would aiford, would not be worth the cost. But it is obvious 
that we arc aiijiroaching a limiting rate beyond which protective irrigation wiR 
become financially impossible for any Government ; and that, oven at the rate 
assumed, there arc limits to the area which Govenunent can prudently under- 
take to protect. 

120. The net cost of storage works per acre irrigated will probably be less 
in other provinces, even if the cost of impounding and distributing a million 
cubic feet of water be the same ; although this also should be much less in tracts 
well suited for lank irrigation, as for instance the Bhaudara district in the Central 
Provinces. In Jkladras a higher rate of net revenue per acre will probably be 
obtained, and in the Central Provinces a higher duty may he expected. But 
these more favom’able tracts arc, as a rule, in less urgent need of protection ; 
and, although tlic cost of protection may be less, its ratio to the probable future 
cost of famine in the tract concerned may not be less than it is likely to be in 
the Deccan. Prom tliis point of view there is a limit lo the expenditure which 
may he legitimately incurred on famine protection, even when the actual cost 
of the works is not very liigh. It may, for instance, he better to spend Rs. 180 
per iiore in Bombay than Rs. 90 per acre in Ohhatti‘?garh. 

121. It must also he pointed out that, on most of tlio works which we have 
been considering, the areas irrigated in a year of keen demand have been limited 
only by the capacity of the storage reservoirs, which have not been designed to 
hold more than a year’s demand. It is unnecessary to discuss here the question 
of the ratio which the capacity of a storage work should hear to the minimum, 
or average yield of the catchment area, or to the average demand for irrigation. 
Each particular case must he considered on its merits. There is an undoubted 
risl^ that storage works which arc not situated in -Rio regions of unfailing rainfall 
may fail seriously in a year of drought, although exporienoe shows that failure 
ocoure less often than might be supposed. If, in order to meet this risk, storage 
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works aro designed, as Jias sometimes been suggested, to hold a supply equal to 
twice the requirements of the area which they aro intended to protect, the 
cost per acre irrigated will bo very mucli higher than in the examples which no 
have considered ; and the double capacity, although it will reduce the risk, will 
not be a complete insurance against failiu*e, especially if a succession of dry 
follows a series of wet years. It may often be very desirable to provide excess 
storage ; but in many storage works complete insurance against failure can only 
be obtained by a prohibitive increase in cost. 

122. Irrigation by means of storage works is, in fact, subject to the same 
practical limitations as the storage of electrical energy. Secondary batteries or 
accumulators are of the greatest value for the purpose of equalizing the supply, 
and for continuing it when the machiuery has broken down or stopped ; but 
unless they can be recharged at frequent intervals, their size and cost are so 
great as to render their use impossible. So it is with irrigation. Storage will 
be indispensable in almost all works of the future, and, in spite of their cost, they 
will be of the greatest value in maintaining a supply for irrigation through 
all the vicissitudes of a shiglo season. They can do more than this oidy if 
they are constructed in a region of unfailing rainfall, or with a capacity greatly in 
excess of the average aimual demand ; but compliance wuth cither of these con- 
ditions must often result in an increase of cost which will be regarded as prohi- 
bitive. Storage is so costly, even in the most faA'ourablc circumstances, that 
very few UTigation works which depend on it aro remunerative ; and under 
adverse conditions it becomes financially impossible. 


Section III.— CONSTEUOTION PEOGEAMME AND EOEEOAST. 

123. Introdnciory . — ^We have shown that very few of the new State 
irrigation works which can be proposed are likely to be remunerative, as the 
most promising projects have already been carried out, and almost all those 
which remain will depend on such uncertain soiu’ces of supply as to necessitate 
the construction of expensive storage works. Wo have also discussed tbo 
relation w’hioh the net cost to the State of these works is likely to bear to their 
value as a protection against famine. It remains to summarize the various 
schemes wmch are recommended in the Provincial Chapters (Part II) 
of this report j and to frame a construction programme, and a forecast of the 
expenditure to be provided for if our proposals are generally accepted. Eor 
this ptu’pose it will be convenient to assume a period of 20 years ; but the actual 
length of the period, or, in other words, the rate of annual expenditure, will 
depend on the funds w’hich Government can provide for the purpose, and on the 
rate of progress w'hich can be attained by the local Public Works Departments. 
The period for each province can be extended or shortened when these points 
have been fully considered. 

124!. We must also premise that wo aro unable to base a programme on 
any accurate estimate of the cost of the works which are to be included 'in it. 
We have endeavoiu'ed, by a study of the records of existing works and of 
estimates for some new schemes which have been prepared in different degrees 
of detail, to form some idea of the cost of providing irrigation in those tracts in 
which irrigation appears to be possible, and in which protection is most urgently 
required ; and also of the probable scope and protective value of the works 
proposed. Investigations of particular projects have also been tmdertaken on 
our recommendations, and reports' and detailed estimates relating to them W'ill 
no doubt be submitted in due course for the orders of Government ; but our 
present programmes and forecasts must necessarily refer to general schemes 
of irrigation rather than to particular projects. It may be added that the 
programmes relate only to capital expenditure upon works for wbioh regular 
capital and revenue accounts will be kept. Whatever expenditure may be 
incm’red in future on minor works, of the kind for which we propose (paragraph 
251) that no capital accounts diouldbe kept, will be mot from the ordinary nunor 
works grant, and will be outside the programme which we are now considering. 
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126. Clcissifioatwn adopted in foreoast. — It TviU be conveniont to divide 
all tlio proposed works in onr programme into throe classes, which may be called 
prodiiGtive) intermediate, and unproductive. We assume, as wo have done 
elsewhere in this chapter, that a work may bo considered productive if it is 
likely to yield, ten years after completion, a net revenue equivalent to a, return 
of not less than 5 per cent, on the direct and indirect capital outlay. This 
definition is more convenient for our purpose than the technical or oodal 
definition usually adojitcd (paragraph 221) ; and the two will be identical when 
the accumulated excesses of interest cliarges over net revenue, at the end of the 
tenth year after completion, do not. exceed oiie-third of tho total capital cost. 
They should not exceed this in the case of a moderately productive work if, after 
the work has once been commenced, construction is carried on vigorously until 
completion. Works that arc certain not to pay 6 per cent, have been classed 
by us as unproductive ; while works of which it cannot be. said with any 
certainly tliat tlicy will be cither productive or unproductive are treated as 
intermediate. 

12G. Punjab.— Tha fii'st place among new productive works in the Punjab 
mast be assigned to the Lower Bari Doab project. There is a doubt at present 
as to the ultimate form which this project may assume ; but whether the canal 
be fed from the Suilcj, involving tho construction of additional wchs lower 
down the river, or from the Chonab, with a feeder from the Jhelum, an expendi- 
ture of GOO lakhs is the least that should be provided for. Another 300 laklis 
.should 1)0 added for work on the Sind-Sagar project ; and an expenditure of not 
less than loO lakhs should be contemplated on the open capital accounts of both 
p.irennial and inundation canals, for all of which we' have recommended tliat in 
future regular capital and revenue accounts should be kept. 

127. We have also recommended a moderate expenditure of 50 lakhs on 
new minor works, such as small inundation canals, for tracts which cannot bo 
included in existing systems. No special or separate provision has been made 
for new works in the North-West frontier Province, but part of this sum 
may be applied to such works. 

128. Bombay ; Sind. — ^We allow 100 lakhs for extensions of certain canals 
in Sind, and for improvements of existing works. All this expenditure is likely 
to be highly productive. 

129. Bombay I Gujerat. — The most important work that can be proposed 
is that for a canal from tho Sabarmali ; but we have been unable to recommend 
tho small project which has been put before us, partly because of tho uncer- 
tainty of tho supply, and partly because its constraction might prevent the 
construction of a work of much larger scope which would bo possible if a 
suitable site for storage -works can bo found. Wo have entered 100 lakhs for 
possible expenditure on this project and the JIahi river scheme, both of which 
should be investigated as soon as may bo practicable ; but wo do not think that 
either work will be productive. Without storage they will be veiy ineffective, 
and the demand for -water will be smalL On the other hand, storage will 
involve a great addition to tho capital cost. An expenditure of 20 lakhs may 
also bo allowed for other jn’otcctivo works, such as tanks, which may be proposed 
in certain parts of Gujerat. Wo have entered 50 laklis for a canal from the 
Tapti which should be constructed if further inquiry shows that tliore is a fair, 
although not necessarily an assured, prospect of its proving remunerative. If a 
sufficient area of rice land can bo commanded, the canal may possibly prove re- 
munerative without expensive storage works, the construction of which on the 
Tapti we are unable to recoinmend, after full consideration of the circumstances 
in the Surat district. 

130. Bombay ; Deccan. — We have allowed GOO lakhs for tho construction of 
storage 'works at the most eligible sites in the Western Ghats, and for canals 

.-therefrom into the Deccan districts of Bombay ; and 60 lakl^ for smaller woiks 
and for tho completion of some of the storage works on which relief labour has 
been employed. Wo estimate that this expenditure will lead to an increase in 
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the average irrigated area of about 825,000 acres, which may amount to 600,000 
acres in a year of extreme drought. The amount of protection thus provided 
is of course far from commensurate ■with the necessities of this famine-stricken 
tract, hut the physical conditions are such that further provision, at any reason- 
able expenditure, will he wholly imiJracticable (II, 171). 

131. Madras . — The three most important works proposed in this Presi- 
dency arc the Timgahhadra project, the ICistna project, and the proposed storage 
work on the Oauvery or one of its tributaries. Por the latter, 140 laldis may be 
allowed, and there is reason to suppose that it will be a productive work. "We 
would also propose an expenditure of 100 lakhs, to be charged against the open 
capital accounts of existing works, to provide for such works as the improve- 
ment of the Km’nool-Cuddapah Canal, the Divi Island pumping scheme, and the 
provision of additional storage on the Periyar, Rushikulya, and Srivaikuntam 
projects. We assume that thrcc-foiirths of this expenditoe will prove remu- 
nerative, while one-fourth may be classed as intermediate. We would also 
propose a further expenditure ‘of 100 laklis on new storage works of moderate 
size, of the kind hitherto classed as minor works for which capital and revenue 
accounts are kept. We think that half this expenditure is likely to be fully 
productive, while the remainder will fall into the intermediate class. 

132. Prom the information laid before us regarding the Tungabhadra 
project, we can hardly hope that it will prove a productive work, although 
it is urgently needed for protective purposes. It is po.ssiblc that, in spite of 
its great cost and the doubtful character of the demand for irrigation, it -may 
in time prove less unremunerative tlian many of the works proposed in 
Bombay and the Central Provinces, but we cannot at present cla<5sily it as any- 
thing but an unproductive work. Wc can form no idea of the ultimate cost of 
the complete project, which will depend mainly on the storage that can be 
arranged for ; but for the purpose of a forecast wo allow GOO laklis for expen- 
diture "wiriiin the next 20 years. 

133. Wc have also included GOO lakhs for the proposed Kisina storage 
work, although it may bo doubted whether it could be undertaken in addition to 
the other works dming the period assumed. It may, however, possibly take 
the place of some of them. Alter it has been more fully investigated, a belter 
opinion can be formed as to its probable cost and the place to be given to it in 
a construction programme. It is thought that it may prove a productive work, 
but we consider it safer to class it as intermediate, 

134. Central J?rovinces.—Tl\m works proposed in these Provinces are not 
likely as a whole to be productive, but there may be exceptions, especially in 
the case of river channels, or such works as the Ramtek project. Wo would, 
however, propose an expenditure of tlu*ce hundred lakhs for the whole period, 

185. Beni/o?.— Although imable at present to form any opinion as to the 
feasibility of the proposed Karamnassa scheme, we allo-w 90 lakhs for it in our 
forecast, as we consider that if possible something should be done for the protec- 
tion of the Bhabua Sub-dmsion of tho Shahabad district. Wo can hardly, in the 
light of past experience in Bengal, suppose that the work will be other than 
■unproductive ; but it is possible that it may in course of time yield a net revenue 
sufdcient to cover the charges for interest on its cost, j'ust as we think the Sone 
Canals might now be made to do. Por works in North Biliar "we have allowed 
a sum of 80 lakhs. We doubt if a large sum can bo spent on uTigation works 
in this tract, as long as the people are unwilling to take or pay for the water 
except during periods of drought. We have recommended a systematic expen« 
diture of about 1 lakh a year in Ohota Nagpur on petty works for conserving 
the water-supply of the country. These works will not be wholly imremunera- 
tive if they receive credit for the enhancement of rentals in Government lands 
which may be expected to ensue on their construction. We have, in addinon, 
made a provision of 30 lakhs for expenditure on the open capital accounts of 
evistfng works, It is doubtful if it will be fully productive, 
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136. TTmted Promncns.—ln llic United Provinces tho only expenditure 
which is certain to be productive is that which unll be incurred against the open 
capital accounts oL* existing productive works; for tliis 60 lakhs have been 
allowed. Provision is made of 100 lakhs for a modified Sardah project ; but we 
cannot regard tihis as certain to be productive, and have classed it as inter- 
mediate. For the Ken Canal, and other new works in Bundclkband and other 
tracts south of the Junnui river, 90 lakhs have been allowed. The whole of this 
may bo regarded as unproductive outlay. 

137. No provision has been made for any expenditure that may be meurred 
in diverting the waters of tlic »Sarclah and Ganges rivers, for the purpose of setting 
free a share of the Ganges and Jumna supplies for the proposed Eastern Ganges 
Canal, and for the protection of the insecure tracts in and adjoining the district 
of Hissar in the Punjab. Our only reason for omitting j)rovision for these 
important pi*opo5als is ihat at present our information is quite insulTioient to 
admit of even a, rough estimate being framed of their probable cost or of the 
areas which may ho brought under irrigation. "We do not, however, think that 
the proposals should he allowed to stand over indefinitely. Wo regard it of 
great importance that the question of utilizing tbo unfailing supply of the Sardah, 
in those tracts in which it will hare the greatest protective value, should be 
rhoroughly investigated with as little delay as i)ossiblc, and that, if a satisfactory 
project can ho prepared, it should bo included in the detailed provincial pro- 
gramme. 


138. Gcnci'al . — Some allowance must he made for the cost of investigating 
projccfs which are not afterwards j»rocccflcd with, and for small Avorks in other 
administrations such as Bcrar, Coorg, Baluchistan, and British Uajputana. For 
this wo liavc entered 80 lakhs, wMch Avill ho generally unproductive. 

139. Abstract . — The forecast of expenditure for each province may now be 
abslracted as below : — 


Fobkcah or rxrrsDiiuBi: is t\sn'i or bupbe?. 
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Ccatnil Piovhiccs 

• 


• • • 

300 
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aoo 

Hengal 

• 

45 

■15 
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400 
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50 

100 

90 ' 

240 

30 
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• 

«•* 

... 

80 

80 

0,600 

Total 

1510 

1)30 
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4400 


We have indicated the area likely to bo irrigated for the oxpondilure 
proposed, but this can only be very roughly estimated at present. The table 
docs nob include Burma, nor the cxpendilnro to bo inom’red on works in other 
•provinces which have already been sanctioned and are in progress Tlic i)criod of 
the forecast may, therefore, be regarded as commencing about two years hence, 
Paht I. 6 





Tfrhon most of the works now in progress will have been completed and detailed 
estimates of many of the new projects will probably have been considered and 
sanctioned. 

140. Net cost to the State . — Taking a return of 5 por cent, on the capital 
outlay as the standard of a productive work, we may assume an average return 
of 6’26 per cent, on thoso which we have classed as likely to be fully productive ; 
and allow for works of the intermediate class an average return of 3*76 por 
cent., and one of only 1'25 per cent, for works which are classed as unproductive. 
The direct financial loss on the works as a whole would then stand as follows : — 



Annnal 

Annual 

Lakhs. 

Fcrcontagd, ^lit. 

liaklis. 

loss. 

Lakhs. 

1510 Productive at 

6-25 — 5*0 = 18‘88 

• •• 

020 Intermediate at 

5-00 — 3*5= ... 

13-80 

1970 Unproductive at 

5*00 — 1*0= ... 

78-80 


Total . ' 18-88 

92-60 


Tliore would thus be a net loss of 73‘72 lakhs, as a set-off against which 
the finances will ho relieved by the reduction in the future cost of famine which 
ivill result from this expenditiue. If it were possible, in sanctioning protective 
works, to he guided by the principle which we have suggested, that the net 
burden whioh the expenditure would impose on the State should never exceed 
three times the amount of expenditure on famine which would be averted by 
the works, we could safely estimate the reduetion in the cost of famine, due to. 
the construction of works of the intermediate and unproductive classes, at a great 
deal more than one-third of 92*60 lakhs, that being the proportion in the worst 
or most unfavourable cases only. As a matter of fact, it is of com*sc impossible 
to determine accurately either the direet cost of future famines, or tho effect 
of every acre of irrigation in reducing that cost. But, if an attempt were made 
to regulate sanctions in accordance with some such principle as that wWch wc 
have proposed, wo might fairly assume that at least one-third of the net cost of 
the works, or say 31 laldis per annum, would be covered by a reduction in the 
direct cost of famine, and that the permanent charge on the State would be 
reduced to about 43 lakhs. We have not, however, considered the saving in 
the cost of famine whioh will ho caused by tiic productive works, as wo have 
no means of measuring this. The actxial saving in cost of famine relief will 
not he very large, because most of these works will be constructed in tracts 
which do not suffer from famine. Tho cultivation on these works AviU, however, 
reduce the cost of famine indirectly in other ways, by increasing the avt^ble 
food supply of the country, and by attracting labour from adjacent distressed 
districts. The net burden on tho State will, therefore, be a great deal less than 
forty-tlu’ce lakhs ; hut it will ho further reduced by the share in the inoroaso of 
the wealth of the community which wtH accrue to the State indixeatly in all 
years, and also by some reduction in tho indirect cost of famine. The residual 
burden, whatever it may he, will represent tho cost to the State of preventing 
distress within the areas to bo protected, instead of providing relief when it 
oocmrs — ^relief which is almost necessarily restricted to the bare protection of 
human life. It is not for us to propose any final limit to the expenditure whioh 
may be legitimately incurred with this object ; in which Me involved not only 
the credit and good name of tho State, but also the weH-being of the millions 
who, in all but the most unfavourable years, add to its revenues and to tho 
Wealth of the country by the precarious cultivation whioh they carry on in 
these unprotected tracte. Wo cannot but think that the programme which we 
now put forward will not, if om* calculations are even approximately correct, 
impose an undue burden on the State. But our main piu’pose is rather to 
inmoate what that burden is likely to be, than to offer an opinion as to the 
limits beyond whioh the State cannot be expected to go. 

141. JDetaileA provincial programmes . — This programme must be re* 
garded merely as an outline. We hpo endeavoured to distribute the proposed 
expenditure between different provinces in accordance with what we conceive 
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to be tlie requirements and capacities oC each ; and as it can. never be said in 
vrbal part of tbo country famine may next occur, wo think that protective 
operations sbould be undertaken, in accordance with some definite scheme, in 
all provinces. If our proposals are favourably regarded, wo would suggest that 
each Local Government and Administration ho invited to submit its own 
programme, wliioh will be prepared on tho same lines, hut in greater detail and 
not necessarily so as to work up to the amounts which we have proposed, It 
win then be possible to prepare a revised general programme, in accordance with 
which future financial arrangements will bo framed. When the provincial 
programmes have been accepted, Local Governments should be hold responsible 
for tbeir being systcmaticaUy and fully worked up to, material deviations from 
the prescribed plait being made only with the sanction of the Government of 
India. Wc consider it also of the greatest importance that when the commence- 
ment of a work has once been sanctioned, progress should never be interrupted 
for want of funds. The local officers should be encouraged to complete the 
work as quickly as may he possible, and tho commencement of other works 
should not bo sanctioned if this will involve any diversion of the grants required 
for works in progress. 

142. Slow construcUon of irrigation works . — In connection with these 
provincial programmes there is a limitation to the rate of progress which must 
always be borne in mind in comparing forecasts oC expenditure on new iniga- 
tion works and on railways. The annual outlay on canals can never equal that 
which has been attained in the construction of railways, the greater part of the 
cost of which is incurred on permanent-way, iron work for bridges, fencing, 
etc., and rolling-stock. The earthwork forms a minor charge. T^en it is 
desired to push on & railway very fast, it is only necessary to call for more 
tenders for iron and steel plant, and the markets of Europe and America can 
meet tho supply with little delay. On an iirigation work, on the other hand, 
almost the whole outlay is on account of earthwork and masonry works, the 
progress of which depends to a ^eat extent on the local supply of lahom’. 
Thus, wo have contemplated spending on now irrigation works in the Leccan 
tho sum of six hundred lakhs, but wo havo boon told that an outlay of 25 lakhs 
per annum wotdd exhaust the labour available in the neighbouring districts. 
We have no doubt that it will be possible to attain a higher rate of progress 
than this, if establishments are suitably strengthened, and S Government will 
commit itself to a continuous policy of irrigation extension, which will induce 
private enterprise to import labour. But, even allowing for this, the same rate 
of progress will never he possible on imgaiion works as can bo attained without 
difficulty in railway work, on which six crorcs could he spent in a few years. 
This facility of rapid construction is one of the many advantages wliich tend to 
make railways most valuable protective works. Much more time is required 
not only for tho actual construction of irrigation works, but also for the preli- 
minary investigations and detailed designs ; but, on the other hand, the outlay 
incurred is spent almost entirely in tho districts which the works are intended 
to protect, 

143. Present programme not esehanstive.— We should add that the pro- 
gramme which we put forward must not be regarded as exhaustive. We do 
not propose to limit future expenditure on irrigation works to 41 orores of rupees, 
nor do wc consider that irrigation cannot be extended, by new State works, 
to a greater area than 6| million acres, so long as the condition that 
they must be directly remimerativc is set asido. But wo havo thought it 
better to submit a definite programme for a limited period, than to consider 
all the unexhausted possibilities of irrigation. If some such programme can be 
carried out within the period proposed, wo have no doubt that by the time 
it approaches completion other projects will bo forthcoming, and a new pro- 
gramme win he prepared. But, although much may then remain to bo done, we 
cannot bnt express an opinion that the limits to the area which can be protected 
by State irrigation works at a cost which will not be prohibitive, will then be 
within sight. Even now there are many areas wliioh such works cannot reach, 
or which have been, or may he, more effectively or oconomioally protected by 
other means which wo shall now proceed to consider. 

Part I. a jl 



OhapI’ER V -PRIVATE IRRIGATION WORKS. 


Sectio^t T.— general RElVtARKS. 

14<1>. Im^ovtanae qfpnmie works , — "Wc now approacli Ihc subject of irriga- 
tion from private worlcs ; a subject to wbieb our particular attention has been 
directed in the orders of reference, and which must be regarded as at least equal 
in importance to that of irrigation fioni works constiucted or maintained by the 
Government, Eor, as we have abeady shown, more than half of the existing 
irrigation depends on worlcs made or owned by private indmduals, and there are 
vast tracts of country which in the absence of such works could not be pro- 
tected against the ofFeots of drought. 

146. Glasses qf private works , — Private works consist of canals, tanks, weUs, 
and ‘ other sources,’ under which term arc included chiefly small channels taking 
ofl from rivers and streams and provided frequently with clams — gencraUy small, 
inexpensive, and temporary. The total area irrigated by private works is returned 
at roughly 26 millions out of the total of 44 millions of acres under irrigation of 
all kinds. Out of the 26 millions, about IJ are iirigated from canals, 
from tanks, 13 from wells, and over 6 millions from other or unclassed sources. 
Tliese figures, however, do not include large areas which arc annually watered by 
river floods. Nor do they include the many thousand acres which) though not 
directly irrigated in the ordinary sense, arc artificially saturatedby rain wafer held 
up behind or impounded within ficld-embankmcnts, large and small. Exten- 
sive ai'eas of rice and wheat depend whoUy upon the water conseiTedinthis way. 
In the Central Provinces, where alone any record has been kept of the areas so 
treated, 600,000 acres, almost wholly under wheat, arc embanked. It might have 
beendoubteA perhaps, whether the subject of field-embankments was within our 
reference. But we have had no hesitation in dealing with them as one of the 
most important, and in many places the only, means of conserving in the soil, 
water essential for the protection of the country in dry seasoiw. 

146. Private canals . — Private canals are found chiefly in the Pxmjab, 
Bengal, and Upper Burma. In the Punjab they irrigate about a million acres 
in a favourable year, and in Upper Burma 300, A)0 acres. In Sind, a large area 
is shown in the annual returns as irrigated from private canals, but in aU or 
nearly all cases, these are merely private watcr-com'ses faking off from Gov- 
ernment canals. In Hengal, where there are no annual records of areas 
irrigated, the large area irrigated from small private canals is shown mider 
‘ other soiu'ces ’ in the estimates which have been supplied to us. Tlie private 
canals in the Punjab arc ftiUy treated in the chapter upon that province. TIere. 
it is unnecessary to say more than that, generally speaking, while it is inexperlicnt 
to discour.ige the making of private canals in tracts where Government is not 
ready to take up such works, it is rarely advisable to offer any special encour- 
agement for this purpose. Works of such magnitude as to be dignified by the 
name of ‘ canals ’ should, as in Egypt, with rare exceptions be constructed and 
maintained by Government in the general interests of the public. Individual 
owners, who would usually be natives of India, are seldom able to provide 
the capital or skilled direction required, and there are nmny reasons why it is 
uuadvisablo to entrust the development of large irrigation schemes to the agency 
of public companies. In support of .this proposition, it is sufficient 
to observe, that in the only instances in which canals have been made by 
companies, they have proved conspicuous failures, and it has been found 
necessary for Government to acquu'e the concerns. In India, the canal revenue 
and the land revenue are so closely connected as to make it essential for the 
administration of both to be in the hands of one authority. Por a company 
to manage Nvith any chance of success a largo irrigation scheme, it would 
be requisite that it should be made proprietor of the land commanded. But there 
is no case in which Government would be justified in conferring such a status 
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on a company-, except perhaps where the tract to bo brought under irrigation 
consisted on tiroly of crown wasle. But the most romuucrativc projects for 
inigation of such tracts have already been t-aken up ])y Goverjunent and are 
being administered with great success. The remaining projects of this kind 
arc few, and they woult] require for their development extensive colonization 
from congested tracts. There would be an uncertain chance of their yielding 
such a return as would satisfy a body of private capitalists, and they are most 
likely, to succeed if managed by the same agency and on the same lines as the 
existing systems. 

' 147’. ITciw/cs.-r-Thc tanks of India generally consist of reservoirs or lakes made 
by throwing dams across valleys and streams. In this category, however, are 
included jhilSy or natural depressions, which are scattered at intervals over the 
flat alluvial plains of the United Provinces. The areas irrigated from tanks, both 
State and private, arc distributed as foflows 


‘ Acres. 

Punjab ......... 30,000 

^Jadras ....... . . 5,019,000 

Bombay ......... 192,000 

United Pi'orinces 3,093,000 

Central Provinces ........ r)94>,000 

Upper Burma . . ...... J7‘l,000 

Ajmer- .\lcrwara . ...... 86,000 


Total . S,138,000 


148. Most of the tanks in Bombay, Upper Burma, and Ajmer-Merwara, 
belong to Government ; as do those in Madras outside the zamindari tracts. In 
the United and Central Provinces they are, generally speaking, privately owned. 
In Bengal, also, there is a considerable privately owned area of tank andy/w? irri- 
gation of wliich at present there are no separate returns. Excluding Bengal, the 
irrigation from private tanks may bo taken roughly at about 6^ millions of acres 
as against about 3 millions irrigated from tanks belonging to Government. The 
inigation is generally by flow from a tank proper. But in the Central Provinces 
considerable areas are supplied by percolation; and in the United Provinces the 
irrigation from jJtils is nearly always by lift. In a year of actual drought there 
is naturally a great decrease in the area irrigated from tanks. Thus in the United 
Provinces in 1896-97 the area feU to under a million acres, and in the Central 
Provinces' in 1899-1 900 to barely 176,000 acres. But when, as is more &e- 

- qubntly the case, the rain, though iU-distributed or insufiBicient to mature the un- 
irrigated crops, is sufficient to.fill the tanks, they are of the greatest value. Thus 
in 1896-97 in the Central Provinces, where the rainfall was normal in amount 
although’ it ceased so early as to ruin the unirrigated crops, 648,000 acres 
received water from the tanks. Similarly in the United Provinces in 1899- 
1900, when the autumn riains were excessive at the beginning hut scanty 
towards the end of the season, the tanks supplied water to 2,273,000 acres. 

t • 

149. ' In years when the rainfall is both abundant and tolerably well-distri- 
buted, there are many tracts in which the tanks may be comparatively little drawn 
upon. But -thronghont' the tracts where "ianks exist, experience has shown 
that, even when the rainfall is considerable, there is hardly a single year 
in which the tank water has not been found useful. Private tanks vary consi- 
derably in capacity, but tlie'y are seldom so large as to place their con- 
struotiUn and management 'beyond' the resources of a single proprietor. 
Qn the Other hand, aS lias been fouhd in Madras, and even in Bombay whore 
^nUs.aro far less numerous, it is very difficult for a Government Department 
to 'construct, maintain, and supcirintend,' the management of a large number of 
these small works scattered over a considerable area. ' The assistance' of Gov- 
ernment can best be given by loans and grants to supply the funds required 

' for, construction, improvement, or extensive repair ; and by professional assist- 
ance in the selection of sites, in the supply of designs for the larger works , 
and for such useM appurtQnances as sluices, outlets, and escapes, which servo to' 
increase the efficiency of irrigation, and prevent breaks-down and breaches 
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when the works are subjected to abnormal strain. The greatest scope for the 
extension of priyate tank irrigation is to he found in the southern and western 
portions of the Central Provinces, the southern and eastern portions of the 
United Provinces, such as the Jhansi and klirzapur districts, and in parts of the 
Shahabad, Bhagalpur, and Bankura districts, cWa Nagpur, and the Sonthal 
Parganas of Bengal. It will, however, be a difficult task to induce the zamin- 
dars to do much for themselves in tha matter ; and where, as is frequently the 
case, the existing tanks are out of repair or ill-provided with subsidiary works, 
endeavours should, at the commencement at any rate, be concentrated upon the 
task of getting these defects remedied. The time for a step forward in the matter 
of extension will probably be the first severe drought, when, besides inducing 
the proprietors to do all that they can, Government will be able to give the aid 
of famine relief labour. 

160. OtMr sources of irngaiiou , — ^Eivers and streams, and channels l ending 
from them, account for the btdk of the irrigation from ‘ other sources,’ which is 
distributed as follows : — 


Acres. 

Punjab 160,000 

Bombay ......... 140,000 

Sind . 110,000 

Madras 23,000 

Bengal 4,045,000 

United Provinces . , ... . 685,000 

Upper Burma 98,000 

Central Provinces ........ 28,000 

Berar . 2,000 


Total . 6,186,000 


The figure for Bengal includes a large area which is irrigated from rain-fed 
or stream-fed tanks, in addition to a very large area irrigated from river 
channels. The greatest development of this latter form of irrigation is found 
in the district of Gaya, where a system of small canals known as was 

made in the time of the Tikari Kaj. Some of the channels irrigate as many 
as two hundred villages. In the famine of 1896-97 temporary channels were 
opened out by the Bajah of Darbhanga in the north-east of the district. Purther 
west, too, in the submontane tracts of the district of Ghazipur in the United 
Provinces, Messrs. Peppd and Holdsworth have constructed on their estates a 
network of irrigation channels leading off from permanent dams. It is probable 
that throxighout the submontane tract at the foot of the Himalayas irrigation is 
capable of considerable extension by means of these small works. For, although 
the rainfall is copious, it is so variable in its distribution that there are few years 
in which irrigation is not useful ; and, by 'supplying it, the landowner gets fw 
better security for his rents, even if he does not obtain any enhancement of their 
nominal amount. We have cited separately (11, 364) the figures of this class of 
irrigation in the Central Provinces in order to draw attention to their smallness. 
But in these Provinces the scope which exists for irrigation from chmmels in 
years like 1896-97, when the rivers are full but the rain stops early, is shown 
by the expansion of the irrigated area in that year from the average of 18,000 up 
to 62,000 acres. There can be no doubt that irrigation from these som’ces 
might be largely extended in these Provinces with advantage. In this class 
of work, there is special scope for professional expert aid in the alignment 
of channels, the choice of sites for their heads, the design of suitable head-works, 
regulators, and the like. Some of the existing channels, especially in the district 
of Gaya in Bengal, are in extremely urgent need of these improvements. In 
such oases it may be advisable to bring considerable pressure to bear ^ upon the 
landlords to execute them, and in all oases it will be worth while to give liberal 
assistance by tahavi or grants, accordhig to circumstances. There are also cases 
in which the construction of these channels will be a very useful form of :^mine 
relief work. 



151. Maintenance ofjirivate irrigation works . — The works of these tliroe 
classes — private canals, tanks^ and channels —have frequently been allowed 
to fall into disrepair so serious as to diminish largely, and in some cases 
even destroy altogether, thoiif efficiency. The fault lies partly with the 
owners and partly -with the tenants, on both of whom the obligation to perform 
cerhain classes of repair has been placed by immemorial custom, sometimes 
confirmed by statute law, and generally entered in reoords-of-rights where 
such records have been kept. Usually it is the business of the landowner to repair 
breaches, and maintain outlets and regulators, so far as may bo requhed for the 
distribution of water from the main work and distributaries. The duty of the 
tenant is generally to keep in order the minor water-courses leading from the 
main channels, and to effect other small repairs, such as the clearance of silt, 
the filling up of rat-holes, the clearance of vegetation on the tank hands, and 
the like. There is a customary obb'gation, also, on the cultivators of land irri- 
gated from any work, to turn out themselves or provide labom* to cope with 
serious emergencies, such as a sudden breach or flood. We have found in some 
provinco the need of a clearer definition of these obligations, and of stronger 
authority to enforce them ; and we have made in our Pro^'incial Chapters recom- 
mendations suited to local conditions. "We have also proposed that when repairs 
required on any work are so expensive as to be beyond the resomues of the land- 
owner he should be granted loans, and even free grants-in-aid. Unless such aid 
bo freely given when required, no useful end will bo attained by placing legal 
pressure upon the landowmers. 

152. Tield emhanhnents . — Excepting wells, there is perhaps no class of 
land improvement which is more extensively employed, or more useful than tliose 
w'lnch wc have included imder the generic term ‘ field-embankment,’ which 
comprises the foUouing two classes of works : — 

(i) Embanlcments proper, known as bands or haudUias in the Central 

Provinces, hands in the Punjab and United Provinces, dhars in 
Bengal, hdndhs in Gujerat, and tdls in the Bombay Deccan. In 
broken country these works consist of dams across ravines or the 
beds of small streams and water-courses; and, in flatter country, of 
areas embanked on one, two, three, or even fom* sides, the banks 
being of widely varying height and dimensions, from the low 
bank which encloses a rice field, to the high and long embankments 
W'hich enclose many acres of wheat in the Central Provinces. In 
these latter Provinces, and in Bundelkhand (United Provinces), 
field embankments are found to be of special value in eradicating 
the noxious weed-grass known as kdns, which succumbs to the 
complete and continuous flooding given by water held up within 
the embankments. 

(ii) The terracing and levelling of sloping lands, with the object of pre- 

venting erosion of the soil and conserving moisture in it. 

163. Generally no hard and fast hue can be drawn between the two classes 
of works, as the damming up of a dry water-course or drainage depression results 
in the accumulation of sflt and soil till the terrace is formed ; and a succession of 
terraces is often formed by a series of hands. By means of these works many 
acres of land have been rendered fit for cultivation, and capable ol withstanding 
the effects of drought, in most -unpromising tracts of country, such as tho barren 
uplands of the Bombay Dcccan and Central India. In more fertile tracts also, 
th<^ render possible the cultivation, in the rahi season after tho close of the 
monsoon, of the more valuable wheat crop in place of the less valuable millets 
and other monsoon crops. In South Bihar (Gaya, Patna, Shaliabad), Chota 
jNagpur and elsewhere in Bengal, and in tho Mirzapur district of tho United Pro- 
vinces, they secure the rice crop against tho vicissitudes of ill-distributed rainfall. 
In hilly situations cultivation is generalljr impossible without terracing on an ex- 
tensive scale, and ‘ b unding ’ occurs extensively in most submontane tracts. Eavino 
lauds occur mostly near tho hanks of the large rivers traversing the great alluvial 
Gangetic plains. An excellent example of reclamation of such, land is to he 
found on tho Goverument Dairy Parm at Allahabad. But, with regard to the 
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immediate purposes of our inquiry, the main value of the emhanhment consists 
in the prevention of the escape of rain-water until the soil has been thoroughly 
saturated, in the permanent storage of moisture, and in the consequent raising of 
the subsoil water level to the benefit of Well-irrigation in the vicinity. In some 
cases, as in the Central Provinces, the size of those emhanhments might ho sutfi- 
cient to justify their occasional construction by Government in ordinary years. 
But in the great majority of instances, the work had best be left to private enter- 
prise, for which it is peculiarly well suited. A good deal of money has been ad- 
vanced for this purpose in the Bombay Presidency, both in ordinary years and 
in years of famine. Substantial sums were given also during the famines in the 
Central Provinces. These embankments have also been made -with considerable 
success as relief works in the State of Gwalior, wheie we saw seveml satisfactory 
instances of land reclaimed, or in the process of being reclaimed, by their means. 
Relief was also employed on them in Bundelkhand, in the Central Provinces, 
and in the Bundelkhand States. They are likely to be useful in many tracts of 
black soil where direct irrigation would not be suitable. In the various Provincial 
Oiapteis » G have I'ocommendod that stivfig enooiusigemooi should he given in 
ordinary years to the construction of these works, by liberal takavi advances, 
and by free grants in tracts exposed to famine ; and that in districts where their 
construction is likely to be of use, famine labour should bo extensively employed 
on them. 


SaorroN 11. - "WELLS. 

164. Numbers of wells and areas irrigated . — The great importance of 
weUs as sources of irrigation may be gathered from the fact that they supifiy, 
water to more than one-fourth of the total irrigated area, anti to nearly one- 
half of the total aiea irrigated by private works; and their immense 
value in years of drought, from the fact that in the famine year 
of 1896-97, the area under well-irrigation rose at once by nearly two 
and a half million acres, while that under t anks fell by nearly one and a 
half million. And again in 1899-1900, notwithstanding that in many parts tho 
well supply had begmi to fail owing to the succession of dry years, well-iniga- 
tion rose by more than a million acr^, while irrigation from tanks dimimshed. 
Some of the most interesting statistical facts relating to well-irrigation are 
summarised in tho following table : — 


Proviuto 

NomBIB or UBLLS OSBD FOB lEBIOATION. 

1 

GBOSS iBEA IBBIQATED 
IKAAOBIUS TFAB. 

Ponentage 
of gross 
cropped 
area under 
well-irri- 
gation. 

Pcniianont. 

1 

Teniporaiy. | 

i 

Totil. ! 

1 

1 

Total. 

Average 
per well. 


No. 

No. 

No. 

Acres. 

Acres. 


Punjab . 



340,000 

3,760,000 

10-7 

13 

United Piovmces 

500, OOO* 


1,830,000 

5,731,000 

4-S 

11 

Madras . . 

626,280 

1 - i 

626,280 

2,000, OOOt 

S-2 

5 

Bombay . 


1 

1 •” 

254,000 

650,000 

2-6 

Zi 

Central Piovinci»- 



56,000 

1 77,000 

1-4 

1 

1 


166. Wells in Northern India . — The above figures relating to the distribu- 
tion of well-irrigation are' exceedingly striking. Out of a total of 13 million 
acres irrigated foom u eUs in British territory, no. less than 9^ millions arc 
found in the two Noi'thoin Province. In the Central Provinces there is next 
to no well-irrigation. South of tliis there arc some 2f miUiou acres, of which 
• roughly three-fourths arc in Madras aud one-fourth in Bombay. This distri- 


^ Inaindoj 170,000 half masoniy wclU. I t Iiiclodos tlio area irrigated from fonlM assisted by walls. 
Note . — Soraraio ilgnics for peimanent and temporary wells aio not available foi Bombay, and no informa- 
tion os to tbo nnmber of wells is available foi Bengal. Tho figares for blntlrns inclado botli ra^alteari tracts and 
mam villages, but do not inclado samindai i arcus foi nhlib no iufoimatioii is availublo. •' 
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Imiion of ’R'cU-irrigraiion is. of conr.so, far from accidental. The most favourable 
conditions are found in the alluvial plains of Xorthern India, the subsoil of udiich 
contains an inexhaustible supply of ivai cr. ITcro, throughout a broad zone of 
the plains, ivaier is insually to be found close to the surface, and a well can be 
sunk through soft and pciwions strata until it reaches a bed of firm clay which 
farms an excellent foundation. By penetrating this bed, which is generally of 
slight thickness, by a boring of a few inches in diameter, a porons substratum 
is reached, the water from which rise.s into the main cylinder of the well, and 
giTo.'« a supjdy suflicient to irrigate very considerable areas. In tbo Punjab, 
where the groat bulk of irrigation is carried on from permanent wells, the area 
irrigated by each well averages a.s much as 11 acres, while in some of the 
districts double that area is watered from a single well. There are indivi- 
dual wdls which Avator as mucli as 50 acres. In the United Provinces also 
large areas arc watered from permanent wells. Bui in addition there are 
juany thousand.? of temporary wells. Tbo numbers^ of .such wells in use in 
these Provinces, and the areas irrigated by them, fluctuate largely until the 
character of the soa«ons— rising in dry and falling in ivet years. In the 
famine year of 1890-97 the cultivators arc reckoned to have dug 660,000 
of these wells. In 1890 -1900 the numbei* of temporary wells was 1,092,000. 
In the next year it sank to about 834,000, and ‘in one wet year it did 
not exceed 028,000. The area irrigated by them is small, not more on the 
average 1.1ian 2 acres at tlic out.side, but they cost little or nothing. In these 
Provinces also frequent use is made of what is known as tbo lialf-masonry wgU, 
which consist.s generally of a cylinder of sun-dried bricks uncompacted by 
cement of any kind. The co.st. of tlie.se wells is frequently trilling, but some of 
them la.st for years. 

Wells m Feninsidar Indla.--^o\ii\\ot a line wliiob may betaken 
as that of the Jumna river produced through Allahabad to tho east 
and Agra to the wc.st, there are few ])Iaces wlicre at all comparably 
favourable conditions for well-irrigation prevail; although to a certain extent 
they are found in the low-lying bolt of alluvial soils on the west coast of Girierat, 
and the cast coast of mth-as. But this has not prevented the digging 'of a 
large number of weUs, to the construction of wliicb an immense stimulus was 
given in the years of famine and drought. Thus in Bombay, Avborc there are 
comparatively few temporary avoUs, the pcimanenl wells approach in number 
those of the Punjab : and in Madras, Avlierc all the wells arc said to ho perma- 
nent, ihero arc more avcILs of this clas.s than in tho United Provinces, and tnioe 
as many as in the Punjah. But the l)est avoIIs of Maebus and of the Bombay 
Ueccan arc generally sunk in bard ground Avitli a foimdation of rock, or 
in the rock itself. In the extensiA’e black soil tracts, iirigatioii from wells 
hardly pays except for veiy high class crops, and then only Avlicn the 
soil is not deep and overlies a permeable stratum of ligliter soil. Often 
in the black soil the subsoil water lies at a great de])th. On the coast, 
too, the water-supply is apt to be treacherous both as to quantity and quality 
In the Central Provinces Avclls of all kinds are few in number, and permanent 
Avells exceedingly few. 

157. Comjiavdtive e^ciency of wells in Iforthern and JPcninsulan India . — 

It will not have escaped notice that it takes four Madras or Bombay wells 
to irrigate Uie same area as one well in the Punjab. But this does not 
give a correct idea as to the relative efficiency of the wells. In the latter pro- 
vince the wells irrigate extensive areas of cereal crops Avitliout any vei-y special 
or high cultivation ^ With the cold winter climate of Northern India, and the 
rich alluvial soils, highly retentive of moisture, very few watorings arc required 
to bring the crop to maturity. Considemble i-eliance also is placed on tho 
muter rams, which seldom or never AvhoUy fail. In the Peninsula the condi- 
tions arc veiy diflcrent. Throughout tho year the climate is warm and the sun 
powerinl. . irequent Avatermgs are necessary to' mature the crop, and it rarely 
pays to irrigate from wells without the expectation of a very heavy outturn of 
Mreals, or of some ^ecially valuable crop such as sugarcane or garden produce. 
Highly intensive cultivation and heavy maniqing arc required. In Madras it is 
true, a number of small wells are made mostly for the purpose of supplomentin*** 

Paut I. , . ® 



50 


inigation from tanks, tlio supply from-wMcli is precarious, and these wells are 
used to mature the winter rice and for the rearing of seedlings of the later varie- 
ties. But those wells wMch are used for high cultivation frequently produce by 
repeated cropping a much larger area than would he inferred from the 'figures 
of area irrigated. The value too of the produce obtained must he at least as 
^eat as, and in many instances greater than, that obtained from the large areas 
irrigated by the wells in Northern India. 

168. The Central Trovineea.—l.n the Central Provinces, as the 
figures diow, the total area irrigated by weUs is insignificant, and the total 
number of permanent weUs is little more- than nominal in relation to the 
cultivated area. It is to be feared that physical conditions . are somewhat 
unfavourable for woU-digging in these Provinces. The eastern rice districts 
resemble to some extent Bengal, in the rice tracts of which wells are exceedingly 
rare. In the rest of the Central Provinces conditions would seem more closely 
to resemble those of Bombay, where more than four times as large a proportion 
of the net cropped area is irrigated. The neglect of weU-irrigation in the Central 
Provinces is probably attributable to the sparsity and backward character of the 
population in many parts ; the mifailing abundance, until recent years, of the 
rainfall ; and the existence, until recently, of large areas of good but uncultivated 
land, to the reclamation of wliich the energies of the people have been directed, 
rather than to the intensive cultivation of the more valuable soils. 

159. Bengal .— regard to Bengal, although the statistical informa- 
tion is partial and meagre, we have been able to ascertain that, -except 
in the west of Bihar, there is little or no well irrigation. Eastern 
Bengal is a vast sheet of unfailing rice crops, and despite the teeming popula- 
tion, there is no need for intensive cultivation or for irrigation of any kind. i In 
the rice districts of Bihar the crops are subject to failm’e, occasionally 
extremely wide-spread and severe. Wells, nevertheless, . are little appreciated. 
They would probably be of small use for the saving of the rice crop, which 
requires far more water than they could give; and in ormnary years the rainfall 
is so ample, and the moisture refciined in the soil so abundant, that large areas 
of sugarcane can be grown without the aid of artificial irrigation. In many 
places also, owing to the loose and sandy character of the soil, the construction 
of wells is dilficidt and expensive. 

160. Diversity of local conditions . — As will have been partially gathered 
from what has been stated above, the extent of wcU-irrigation varies little less 
within the limits of each province from district to district, or even from 
one part of a district to another, than between one province and another. 
Thus in the south-eastern districts of the Punjab, the subsoil water lies at 
great depth below the sm’face ; wells accor^ngly are few in nxunber, and the 
areas irrigable from them are comparatively small. In such districts os Jullun- 
dm’ and SiaUcot, on the other hand, there is a permanent well to every 20 or 30 
acres of net cropped area, each well irrigating at least 6 acres. Similarly in 
parts of the BundeUdiand districts of the United Provinces, where the subsoil is 
roclcy or black cotton soil prevails, wells are few and the water difficult to get; 
whereas in some of the Oudh districts, 30 to 40 per cent, of the net cropped area 
is irrigated from wells. In- Madras and Bombay', wells are generally speaking 
most numerous on alluvial soils on the coast, and in the districts or parts of 
districts adjoining the mountain ranges ; for instance, in the Madras district , of 
Coimbatore, there is generally a permanent well to every 30 acres of cropped 
area and each well irrigates 6 acres. On the other hand, weUs are almost 
non-existent in the great black soil plains, whether inland or on the coast. 

161. Modes of construction .— differ of course widely in their mode 
of construction. In the alluvial soils of Northern India and the .coast line, a 

' permanent well consists of a brick work cylinder, resting on a wooden kerb 
which is sunk into the subsoil by excavating from below, and by utihzing the ex- 
cavated material to add weight to the well and assist it in sinking. A tem- 
porary well is a mere hole hned with wattle or wood work. In Peni ns u l ar. 
India, where, as in'Bundelkhand and the.Beccan, the rook is often near the 
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sur&ice, the well is a rotmd or square excavation, 20 to 100 feet or eveh^More 
in width. The excavated rock is utilized to line the sides of the well. In some 
cases aU four sides are lined ; in othei's only so much as is required as a staging 
for the lifting gear. With ordinary attention a well of this class will last for an 
indefinite period, while even the best built well in an alluvial soil will fall in 
in process of time. 

102. Cosi of constriictioii and worliing . — The expense of construction varies 
with the conditions of soil, subsoil, and water-level. Temporary wells in adhesive 
alluvial soils, where they are little more than holes in the ground, can be made for 
a few rupees and form an ordinary incident in the expense of cultivation, being . 
often renewed annually. Where the soil through which the shaft of the well has 
to be sunk is loose, or where hard rock is encountered, or the water lies deep, heavy 
expenditure may be required. In such conditions, only permanent weUs will pay ; 
and they only when there is a certainty of an abundant supply of water suffi- 
cient for the irrigation of a considerable area, or for the maturing of abnormally 
heavy or valuable crops on small areas. The cost of such wells runs into hundreds 
or even thousands of rupees. It is hazardous to give any sum as the average cost 
of a well, the variations are so great. But the following figures may be taken 
as a rough indication of the cost of construction, in some of the principal 
provinces, of a permanent well capable of irrigating the average area 
with water at the average depth : Gujerat, Es. 500 to Es. 700 ; Punjab 
and United Provinces, Es. 300; Central Provinces, Ueocan, and other 
districts with rocky subsoil, Es. 300 to Es. 400. It would be fairly safe to say 
that the capital cost of a permanent well in Northern ..India would be 
seldom more than Es. 40 per acre irrigated. In Southern and Central India 
it would seldom average less than Es. 100 per acre ; except in the tracts 
where the semi-permanent well can be used, when the cost would nm between 
Es. 60 and Es. 80 per acre. 

163. The expenses of labour, cattle, and plant, required for working a weE 
also vary greatly. A large well may require fom’ or even six teams of bullocks, 
ivith twoi and sometimes four, animals to a team. Por animal power, employment 
is made of thb Persian' wheel or the well known water-bag. On many of the 
largo temporary wells, and generally on all the semi-temporary, animal power is 
employed. But there are numerous small wells in Upper India, Bihar, and 
Madrasj from which the water is raised in pots or small bags by manual labour 
working with a wheel or a weighted lever. 'Wells of this kind are frequently 
worked in groups, all supplying the same water-course. 

161*. The quantity of work which can be done on a well varies immensely 
with the season, the area to be irrigated, and the character of the crop. 

It is almost impossible, therefore, to arrive at any satisfactory esthnate of' 
the cost of irrigation from a well, for such purposes for instance as 'comparison 
with the cost of irrigation from a canal. But there can, of course, be no 
manner of doubt that well-irrigation is by far the more expensive process 
of the two, except perhaps when water lies so close to the sm^face that irri- 
gation can be done by means of the lever. To arrive at even a tolerable estimate, 
the most elaborate and careful experiment is required. The only set of such 
experiments with which we are acquainted are those of Captain Olibborn pub- 
lished in his report on weU-irrigation in the United Provinces. Here, the irri- 
gation of a crop of wheat, with the mean water level at 30 feet, is shown at Es. 7 
por acre ; and this is doubtless the lowest figure at which the charge can be fairly 
estimated. In Southern India the heavy waterings required must largely in- 
cr^se the charge. Thus the irrigation of a crop of barley in the sandy soils of 
the Ahmedabad ffistrict is estimated to cost Es. 22-8 per acre, and that of garden 
crops in the neighbourhood of Surat ranges from Es. 30 to Es. 60 per acre. 
{Mollkon^s Indian Agrioulturet Vol. Ill,) , 

166. Liability to fail in drought. — Figures have been given above in illus-' 
tration of the value of wells in time of famine, owing to the large extenrions of 
irrigation which are made by their means. These extensions are due partly 
to an increase in the number of permanent wells, but chiefly to. greater activity 

Part L h 2 
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in tlic worlv'ing ol existing iroUs, and to a largo increase in the numher of tem- 
porary 170118. In the great alluyial tracts of Northern India the subsoil , ivator- 
siipply appears to he practically inexhaustible, although the level rises and falls 
perceptibly in years of heavy and light rainfall. Elsewhere, the supply is 
generally ample in the first year of drought, but the clfcct of a long series of dry 
years is to diminish steadily the area that can be served by each well. The 
diminution, however, Ls not wholly attributable to exliaustion of the supply, 
but to the dryness of soil and atmosphere which necessitates more abundant 
watering to mature the crops, and to the harder work imposed on the cattle 
as the lift increases, and tbo difficulty of maintaining them in good condition 
oning to the dearth or scarcity of fodder. 

166. Scope ami measures /or extcndiiuj toell-irrigation . — ^It has been shown 
that well-irrigation varies in extent to an cxiraordinaiy degree in the different pro- 
vinces, and that the variation is principally due to immutable dilfcrenccs of x^hy- 
sical conditions. It is, howerci’, certain tlial tberc is no single province in which 
this form of hrigation might not bo very largely extended with advantage. Even 
in the Punjab and U nil ed Provinces, in which the largest areas are irrigated, there 
are tracts very poorly equipped in relation to their capacities. In some districts 
abundantly equipped, wells are so essential to successful culth*ation, and to the 
maintenance of a dense poimlaiion, that cndeaA'onrs to multiply them should be 
made and sustained until the very maximum numbers have been reached which 
can he in’ofilahly employed. There arc also tracts in which water lies so close to 
the surface that canal-m’igation may he not only unnecessary, but actually harm- 
ful; hirt in wliich, ncA'crthcless, irrigation of some kind is urgently required in 
order to get full production from the soil in ordinary years, and to save the crops 
in times of drought. J*'or such tracts wells arc a necessity. In other tracts 
whiclr dcijcnd on inundation canals or tanks of unccitain sux^ply, wells are of 
immense service in supplementing deficiencies in supply. In all such places the 
construction of wells should be liberally cncomngcd. In the. two Korfchcm 
Provinces above mentioned, it may be said broadly that' only in special tracts, 
where wells arc required to give protection in famine, would it bo justifiable 
for purposes of such encouragement to incur any great financial sacrifice. 
Elsewhere, the people may bo t.rttslcd to increase wells as rapidlj* as will pay 
them, without any stimulus beyond the ptwision of capital on more favourable 
terms than they can obtain in the open market. 

167. In Central and Southern India wells are relatively few, and the areas 
wliioh can be protected by each well arc small. The need for them also is 
urgent, not only for the increase of inuduction and the support of a dense popula- 
tion, but because they supply the only efficient means of protection against 
severe and frequently recurring drought in vast tracts, into which, except at 
prohibitive expense, it is x)hysically impossible to take canals, or if taken, to 
assure them a supiily of water when it is most needed. 

168. Thus within two hundred miles of the IVestcrn Gbats the provision in 
the Bombay Deccan of assured irrigation by canal will, according to oiu’ estimate, 
require a capital expenditure of not less than Es. 200 per acre, out of which the 
revenue realized will pay interest only on Bs. 50 in addition to working expenses. 
The not cost to the State will therefore be at least Es. 160 per aero. In these 
tracts the people can build wells for themselves for about Es. 100 per aero. 
Even, therefore, if the State supplied the whole of the capital required for wells, 
the faucial loss, iirovidcd the woUs are efficient, would he considerably less 
than that which would bo entailed by the provision of canal-iiTigation. For this 
reason it is perhaps even of greater importance in these tracts, than in N'orthern 
India, to avoid talcing canals into places which can he equally well seiTcd by 
wells. Here also the Slate is justified in giving far greater stimulus to well-ir- 
rigation, and in making considerable financial sacrifices for the xsurpose. Not 

r that caution can be dispensed mth. The annual mte of increase in the number 
of wells, although capable of great acceleration, must be gradual. In these 
parts of India cultivators caunot afford to irrigate in ordinary years unless they 
obtain large and valuable crops to recoup the heavy expenditure and labom’ 
required for high cultivation. Care will have to be taken that money -is not 
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away on tbe construction of wells by persons wbo are destitute of the 
energy and rcsoui’cc required toworklbcm. But boldness is required no.less 
than caution. Tbe cultivator Avill have to face risks as well as Government, 
and Government should not hesitate to take its full share. 

169. TTc have now to consider wkit special steps Government should take 
to facilitate the extension of well-irrigation. And first we propose to discuss 
briefly the suggestion wliich has been made fi*om time to time that wells should 
he made by Government, like any other irrigation work, and a revenue levied 
as a return on the expenditure incurred. Tlio proposal at first sight appears 
plausible, when considered with reference to tracts mentioned above, in which 
irrigation from wells entails smaller capital cost than irrigation from canals. 
It has also been adopted, since tbe recent famine, on a small scale in many of 
the Native States, such as Baroda and Gwalior. IVo are nevertheless clearly 
of opinion that it must be rejected as unsound. There is scarcely a witness 
who does not agree that ibc cultivator is able to make wcUs for himself 
much more cheaply, and quite as effectually for bis pm*poses as Government 
can make them for him. If new wells arc to be made in large numbers, 
they will be dispersed over large tracts of country. Bor, as already observed, 
well-construction must be gradual, and operations cannot, therefore, be 
concentrated on any single tract and there completed before pushing on 
to the next. Tbe difficulty o*f superintending the construction and mamtenance 
of a number of small works, scattered over extensive areas, is obvious. Some 
experience lias already been gained of this difficulty in the case of tanks in 
rayatwari districts, where they belong to Government, and their mamtenance 
and repair by Government agency is found extremely difficult. Per contra, 
if -wells are made for himself by tbe cultivator and belong to him, be will be 
interested in their efficiency and maintain them as long as they pay him. 
In support of the yiaw that Government should not make wells, may be urged 
tbe fact that few even .of the most enlightened landomaers construct them in the 
lands of their permanent or occupancy tenants, but prefer that tbe tenants 
should make the w-ells, and to give them assistance in materials if not in money, 
besides possibly making things easy in matter of rent. In their own lands, the 
aamindars, large and small, con^ruct wells for themselves, just as the occu- 
piera do in rayatwari provinces. Ajid there can be no doubt that tbe cul- 
tivators, whether tenants or peasant occupiers, infinitely prefer to make wells for 
themselves if given the necessary capital and facilities. 

170. There is,how'cver,oncrarc case in which it may be occasionally useful 
for Government to construct irrigation wells, namely, in places where, notwith- 
standing that there is a probable scope for w^ell-iirigation, the people out of 
ajjathy or ignorance neglect it. As an example of this attitude on the part of 
the people, we may instance parts of Chhattisgarh, where the people have such 
a strong antipathy against wells that they even refuse to use them for drinking 
purposes, when they have been provided for them and no other decent w^atcr is 
to be had. In such cases it may be worth while for Governmout to build a few 
wells in order to demonstrate their value to the people. But as soon as any weU 
thus built has proved a success, the land, with the w^eU under it, should bo handed 
over to an enterprising cultivator with the object of getting him to sot an 
example to his neigbhom'S, Even, however, in these cases, it w'ould generally 
be preferable to get the wells built by cidtivators, who might be imported, as 
the Kdohhis were imported from Cawnporc to Nagpur, and helped with advances 
of money and grants of land. 

■ • 171. It must not be inferred from these remarks that Ave object to the 
construction of wells by Government agency in TTards’ estates, or in estates 
managed and owned by Government in camindari provinces. In those cases 
Government is fuUy ju^ilicd in setting, and indeed is under a special obh'gation 
to set, an example by executing all such improvements as a good and prudent* 
landlord w’ould undertake. But even in its OAvn estates or in tbe estates managed 
by it, Government Avill often be better advised to get tbe tenants to make the 
w'ells, by giving appropriate help in tbe way of money, material, and professional 
assistance. . 



172. The oWof way in which Govemmerit can assist’ in extending w'cll- 
irrigation is by liberal tahavi advances, and free grants in special ' localities. 
Tliis part of the subject is so important with respect to all classes of private 
improvement that we have devoted a special chapter to it. Wo here add only 
a few suggestions and observations specially applicable to wells. 

173. Itislis io be shared by G-overnment . — Wo have said that Government 
must be prepared to share some of the risks of well*conslruction with the 
cultivator. One of the chief of these is the failm’c to find water. We think 
that in cases where the cultivator, after taking all due precautions, without any 
fault of his own fails to find water, he should be allowed a partial remission of 
the money which may have been advanced to him. We camiot recommend 
remission of the whole sum advanced, since this would be likely to encourage 
mere gambling in well-sinking. By the prcliminarj^ borings and subsoil water- 
smTcys recommended below, the risk of failure would be greatly diminished, and 
as soon as sufficient facilities had been provided in any neighbourhood, the 
making of a preliminary boring should, wherever uncertainties exist, be made 
a condition precedent to the disbiu’semcnt of the advance or money-grant. Ad- 
vances should, of course, bo given in instalments, the second being made payable 
after completion of the work expected to be done out of the first, and so on. 

l7‘i‘. Another risk to be shared by Government is connected with the life of 
the well, Avhich in many tracts is a variable quantity, although in some, wells 
even when roughly constructed last for indefinite periods. We propose, in the 
next chapter, a method which will allow the cultivator, for repajTucnt by equal 
instalments, a period equal to that which is calculated to be the average life of 
wells in the tract, and the remission of the balance which may be due, if the 
well should fall in, or become useless from circumstances beyond his control, 
before the expiry of the period. 

173. Trial borings and subsoil toalcr^siirccy . — In many places, notrritlistirad- 
ing the aptitude and experience of the people, uncertainty exists as to the suit- 
ability of sites for wells, and as to the possibility of tapping a permanent source 
of supply which would not be dependent on mere local percolation. To obviate 
the failures to find water which ai*c not infrequent especially Avhen, as in a 
famine year, wells arc made in a hurrj', detailed and systematic suiTcys should 
be made of the subsoil water. Over the greater part of the alluvial tract of 
Northern India the people have a very good local knowledge of the nature 
of the substrata and of the subsoil water-supply? all that seenrs to be required 
in this tract is to render assistance, where necessary, in making trial borings 
by pimnding boring tools and expert workers at a small charge ; and to have 
mapped out, from local inquiries, all tracts in whicli the construction of 
temporary wells can be usefully pushed at au early stage of a famine. In 
Peninsular India also there arc few provinces in which it would not be useful 
to pimudc tools at the head- quartern of most divisions and of some districts and 
even sub-divisious as well. 

176. Endeavours should bo made to discover some simple and ine.xponsivo 
method of boring. With this purpose wo have recommended the Government of 
India to allow experiments to be made with the ICazusa system of boring, which 
is said to have been found exceedingly cheap and efficient in Jajjan in tapping 
artesian supplies. We have, as we shall show, little expectation of reaching arte- 
sian supplies. But there are localities such as the south-eastern districts of the 
Punjab, the South- Jumna districts of the Umted Provinces, parts of Gujerat, 
and the trap areas of the Central Provinces and the Deccan, where special 
experiments in boring may be made with advantage, in order to ascertain 
whether any deep som'ce of supply can be tapped for irrigation purposes. 
Successes olrtaincd by boring in rock with jumper bars in the Sholapm* district 
'of the Deccan, and by Mr. Tata with his deep borings at Nav'sari in Gujerat, 
inchoate that from below or within the rocky substrata in the Deccan, and 
from porous strata underlying the superficial clays and non-permeable -soils 
elsewhere, wuter may be obtained at sufficient pressure to rise through a bore 
of small diameter high enough to give abundant supplies to wells of moderate 



55 


deptli. The cliseoveiy of a method of cheap bormg to such sources might result 
in a largo increase of the available supply for Trcllsin tracts where the finding of 
water has been despaired of up to the present. In these localities careful record 
should bo kept of the results of aU borings, and of observations of existing weds. 
The site of each well or boring should bo” marked on a plan of ' the country ; and 
the normal level of the subsoil water at each site, the quality of the water, the nature 
of the strata, the depth ofj the boring, and its effect on the level of the water 
within it, and on the quaHiy and quantity of the supply, should be systematically 
recorded. 


Section III. — ^MISCELLANEOUS. 

177. Necessity of minute regard to local conditions. — In- our Provincial 
Chapters we have indicated the localities in which financial concessions may 
most appropriately be given for the construction and improvement of private 
irrigation works. We desire to say here that in stimulating improvements 
of aU kinds, and most of aU in pushing well-construction, minute regard 
must be had to local circumstances. The conditions not merely of districts 
but of sub -divisions, groups of villages, and individual villages, must be 
ascertained and studied beforehand. For these pm’poses the Circle Books, 
which are compiled in every province, should be freely utilized. The irriga- 
tional capacities and requirements, the kind of improvement best suited to 
the locality, the degree of willingn<^ shown by the people to execute 
improvements either with or without Government aid, the extent of their 
resources in capital, credit, manure, and labom’, should be particularly in- 
quired into, and noted in the books by the disfrict officials when on tour. 
The facts should be collated, and a programme or plan of campaign should be 
gradually worked out for each circle in each district. A good example of the 
way in which the requirements of particular areas should be worked out is 
given in the reports compiled under the orders of Sir A. P. MacUonneU for the 
districts of Uie ‘ Drought Tract ’ in the United Provinces. Por each circle (or 
pargana as it is called) the principal local conditions, such as the kind of 
irrigation which should bo given, whether by canals, tanks, wells, or field- 
embanlonents, and the percentage of the area which will be protected if the 
proposals arc carried out, have been specially noted, and index maps have been 
prepared, showing at a glance the character and scope of the proposed operations. 
We shordd like to see similar reports and maps prepared for every district 
and circle. In certain tracts which urgently require prompt treatment, special 
inquiries should be made by specially appointed officers ; and, whenever any 
tract comes under detailed examination for pmqjoses of ’ revenue settlement, 
opportunity should bo taken to bring the ioformation up to date. In particular, 
for the extension of well-irrigation, accurate information should be collected 
regarding -the character of the substrata, the level of the subsoil water, and 

, the nature of the supply. 

178. Exemption of improvements from taxation. — Besides the positive 
help and encouragement which the State has given in the making of private im- 
provements, there is stimulus of a negative character to which great importance 
has been and must always be attached. We allude to the exemption of improve- 
ments from taxation. In, this respect there is an important difference of 
practice in the various provinces. In Bombay and Madras the exemption 
allowed is perpetual, whereas in Northern India it is limited to the period calcu- 
lated as sufficient to enable the executor of the improvement to recoup himself 
for his outlay. In the United Provinces exemption is guaranteed until the ex- 
pily of the settlement next succeeding thatdming the currency of which the im- 
provement was carried out. The term of exemption may therefore vary from 30 
to 60 years. ,In the Central Pro-vinces there is a similar rule, but as the settle- 
ment periods for many districts do not exceed 10 or 12 years, the. periods of 
exemption will not exceed, from 10 to 24 years. In the Punjab exemption from • 
enhancement is guaranteed for a period of 20 years from the date of construction 
of the well, without reference to the dates of settlement. The question has been 
■seriously raised whether, at any rate in the case of improvements for purposes 
of irrigation, and more particularly in the case of wells, the exemption should 
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not 1)0 made perpetual tliroughout India. We regard it as outside our province 
to discuss the question whether the cultivator has any right to perpetual 
exemption, or whether the bestowal of it where it has been granted was 
necessary or wise. But wo cannot pass over the question whether the grant of 
perpetual exemption is advisable as a stimulus to the futm-e execution of private 
works of irrigation, and especially of wells; or whether the temporary exemptions 
provide sufficient enoouragoment where they are allowed. 


179. Wo have examined the figures of progress in well-construction in the 
difTerent provinces diming the last decade, and summarize them in the follow- 
ing tabic : — 


Prorince. 

Ncmbeb ottebmakest wells at 

i 1 

INCBEASE. 

Coromenrement 
o( decade. 

End or decade. 

Number. | 

For cent. 

Mndras 

• 

• 

48a,8.=)2 

620,280 

193,428 

45 

Bomh-iy 

• 

« 

188,812* 

25 1,803* 

0.5, 551 

35 

Fuujab 

• 

• 

219,940 

274,851 

64,911 

25 

United Province.*? 

• 

• 

447,109 

499,401 

1 

12 


* Includci< prfltoMy fome temporary Trells. 

Now it is reniarlcable that, the increase in permanent wells is by far the 
greatest in the Presidencies of lHadras and Bombay where exemption is 
perpetual ; and itissti’ongly claimed by all witnesses ivliom wo havo examined in 
Madras that the great increase which 1ms taken place there 'is mainly duo to 
perpetuity of exemption. In Bombay, however, no such claim was made. On 
the contrary, although in that Presidency the cxcm])tion is given not merely 
by oxconlive order as in Jladras, but by express provision of law, there seems 
to be a remarkable ignorance of its existence, or exact comprehension of its 
meaning. Weave inclined to think that in tliis case it can have had little 
to do with the inoreaso|in the number of wells, which is sufficiently accomitedfor 
by the stimulus afforded by a succession of severe famines and dronghts, the 
long periods of settlement, and, in the Deccan, the light assessment on well lands. 
Tn Madras, however, tlio case is undoubtedly different. Tlie effect and existence 
of the exemption arc very well understood, baring been emphasized at the settle- 
ment of thirty years ago, by Ibo actual reduction of assessments from wet to 
diy rates on well ' lands. Also in the decade under examination, in Madras 
such famines as have occurred havo been far Ic-ss serious than those wliicli 
affected Bombay, the United Provinces, and parts of the Punjab ; and the 
stimulus given by drought, although no doubt considerable, must liave been 
much Icss tban elsowborc. Tahavi has been distributed with great liberality 
in Madras. But of the 193,000 additional wells made in the decade, only 
18,000 were made with the aid of taltavi. This, therefore, does not account for 
tlio cxti’aordinary increase. Part of it is attributable to improved enumeration. . 
But this is a cause which probably operates in all provinces. It is of com-se 
impossible to be certain that a long tcmporaiy exemption would not have had 
equally beneficial effects. But, on the whole, wc should find it difficult to escape 
ftom the conclusion that the perpetual exemption, thoroughly brought home to 
the people, has been a potent stimulus to the constraotion of wells. ^ WJietber 
the same concession is equally required ebowhorc, is another question winch 
requires to ho' answered according to tho circumstances of the prorince or tract 
concerned. There arc some places and circumstances in which, as is clear from 
' the evidence, it would be exceedingly difficult to make the benefit of the exemp- 
tion appreciated. Thus, in the Central Prorinccs, where the tenure is generally 
zatnindiiri and the holdings are considerable, tho effect of exemptions given in 
respect of particular plots’has been so completely obscured by the enhancements 
which have accrued on entire holdings, that the people can hardly be induced 
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to believe in the reality of the exemptions, even when cvidcncccl by the samds 
Avbicb they hold, and tho assurance of officers in udiom they have confidence. 

^ I 

180. Again, in most of the Punjab and in large portions of the United Pro- 
•^'inccs, the abundant "water in the subsoil has always been rcgardcd as an advan- 
tage for which the State and the hmdownci* are justly entitled to a return. In 
Gujeratj where the valuation of laud for assessment purposes is increased for 
proximity of subsoil water, this advaniage is charged for whether a well is made 
or not. In the Punjab the subsoil water is charged for only wjien it is used, and 
after the user has heem recouped for the caintal expense to which he has been 
put in obtaining it for use. Ibis latter practice, like the charge of a royalty 
on minerals, is imobjectionahlc in principle, and in practical working has much 
to recommend it. The financial elTcct of it is such that, as shown by ^e 
Hon’blc Ml’. Wilson and Colonel Grey, if the State were to make advances 
for wells entirely u-ithout interest, they would pay as an investment oving to 
the increased revenue which the well-lands would bring in. As a mere matter 
of business therefore, in provinces where exemptions are only tomporarj^, the 
State will he justified in advancing h.rgely for wells, just as it would in spending 
money on a productive canal. ftHiere exemptions are perpetual, the liberality 
in the matter of tahavi and grants-in-aid must be measured solely by the needs 
of the tract, and tlio saving which will accrue to the State in famine expenditure 
and loss of revenue consequent on famine ; by the considerations in short which 
justify the construction of protective as distinguished from jiroductive irrigation 
ivorks. Our general conclusion is that in Madras tho permanent exemption of 
improvements from taxation has justified itself os an effective encom’agcmciit 
to tho construction of wells ; and that its trial for that purpose in other pro- 
vinces where exemption is at present only temporary, would be justified in 
tracts exposed to famine in which special onoom’agomcnts are required. 
We also tliink that iu Bombay special pains should be taken to give the widest 
publicity to the provisions of the law, and to the emphatic promises and dcolara- 
tions of Government, ■a’itli the view of disabusing tho people and suboi’dinatc 
offiioials of any misapprehensions which they may entertain on the subject. 
Wc would also suggest a consideration of the question, whether the rules appli- 
cable to the Central Provinces and to the Punjab might not he so far modified 
as to secm’c to improving landowners in those provinces a period of exemption 
from enhancement of revenue on account of their improvements which would, 
not bo less than that which is now given in the United Provinces. 

181. Eaempiion of tenants^ improvements . — It seems doubtful whether, 
in most of the provinces, the permanent tenants have received such full pro- 
tection against enhancement of rent, in respect of the increased value imparted 
to their land or its produce owing to improvements made by them, as the land- 
owners obtain from Govormnent against enhancement of the laud-revenue 
assessment on lands benefited by improvements which they have executed. 
In Madras there is no tenancy law over the large areas of the permanently- 
settled zamindaris, in which the revenue of the landowner is of courso exempt 
from assessment on any pretext Avhatsoever. In Bengal and tho United Provinces 
tlio law generally contains provisions exempting the tenant, expressly or by 
implication, from liability to enhancement in respect of increased value 
due to his improvomenfa. But in some cases the henefioial effect of this law is 
apparently nullified, or in danger of being nullified, owing to other provisions 
which enable the landowner to^ claim at intervals enhancement up to the rntc 
prevailing on land enjoymg similar advantages, or, in oilier w'ords so far as per- 
tains to our subject, similar facilities for irrigation. In the Punjab the cash 
paying tenant is protected by the remarkable provision that no enhancement 
shall he taken un^ he has been compensated for his improvement. The tenant, 
however, who pays rent in kind, is not protected. If we correctly understand the 
law in the Central Provinces, the tenant there is not liable to enhancement 
during the currency of a settlement except on the groimd of improvement exe- 
cuted by the landowner, or of an increase in the area of his (the tenant’s) holding. 
But at a revision of settlement he is apparently liable, as in the United Provinces 
and Bengal, to enhancement up to the prevailing rate on land enjoying similar 
facilities for irrigation. In Bombay andthemya^wayi districts of Mndi’as, there 
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avc tio occupaiicy tonanlPi and tlioir case, tlioveforc, liardly x'eq^uires' considora- 
■fion. But as regards the other provinces mentioned, we thint that the 
Tenancy Law should he examined and amended so far as may be necessary to 
secure for the tenant a liberal period of exemption from enhancement of rent in. 
respect of increased value due to any improvements which ho may execute. 
The period need not, perhaps, be as long as that which the landowner is allowed 
by Government in respect of the land-revenue assessments. But it should be 
amiily sufficient to recoup the tenant for any reasonable outlay incun’ed 
by him on his improvement. 



Chapter ?I.— LOANS FOR IMPROVEMENTS. 

182. The iaJcavi system.— Oi all the methods by which Government is 
able to stimulate and assist private irrigational improvements, the most con- 
vonient and obvious is the system of State advances to the oultivatiug^and land- 
owning classes, known as tahavi. We propose, therefore, to consider briefly w^t 
use has been made of this system, and how far snoli use is capable of extension 
and the system capable of improvement. This system has existed in India from 
.time irnmemorial, and is now regulated by special laws,^ namely, the Land 
Improvement Loans Act (XIX of 1883) and the Agriculturists’ Loans Act (XII 
of 1884) for the whole of India, and by rules under these Acts framed for each 
province bv the Local Governments and sanctioned by the Government of India. 
Under the 'former Act money is advanced for specific purposes of land improvement, 
and under t’nc latter for seed, O'lttle, and other niiscoUaneous agricultural purposes. 
But the objects of the two Acts arc closely connected, for it will often .he the case 
that in order to inahe efficient use of his improvement the cultivator will find it 
necessary to provide himself with cattle and manure, well-gearing and the like, if 
not with seed. - • . ... 

183; The following table shows the total amounts advanced in th6 . various 
provinces under the two Acts during the ten years ending 1900-01 : — 


Amounts of loans advanced during tie ten years ending 1900-01 {in ikomands of rnyees). 



AcmcrtTniRTs* I.oisfs Acr. 


Liiri) luraOTEUsm Iioi5s Act. 
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• 
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-North-'WfeBt ■ Pron- 
tier. - 

” 

2,84 


2,84 

98 

16 

.1,14 


... 

»»• 

1,14 

.Pnojab • . . 

28,93 

12,23 

41,16 

10,12 

9,09 

19,21 

1,91 

5,40 

7,31 

26,62 

Umtod Frorincea . 

91,89 

22,83 

64,72 

9.62 


9,52 

16,97 


16,97 

26,49 

Pombaj . • , • 

14,03 

126,24 

140,27 

18,28 

17,68 

36,86 

56,39 

23,26 

79,64 

116,^0 

Sind < ' r . 

(3,34' 

6,81 

13,15 

6,28 

18 

6,46 

3,76 

... 

3,76 

10,22 

Bengal • . . 

'5,61 

10,43 

16,04 

■3,83 

27 

3,60 

3,32 

3.51 

6,83 

10,43 

Ifadras . • 

8,12 

8,31 

16,43 

45,63 

10,90 

66,63 

1,33 

1,69 

3,02 

’ 69,66 

Central Provinces . 

18,00 

87,00 

65,00 

1,82 

' •»# 

1,82 

13,83 

... 

13,83 

16,66 

Ajmer-Uenrato . 

2,76 

2,59 

6,85 

3,69 

S 

3,72 

1,89 ■ 

6 

1.46 

6,17 

Berar . • 

48 

2,41 

2,80 

- 2,68 

2,27 

4,86 

92 

71 

1 

1,63 

6,48 

Tmt • • 

.119,00 

228,86 

347,86 

103,23 

40,43 

142,71 

09,82 

34,62 

. 

CO 

277,16 


1*84. It will be seen that in this period 626 lakhs of rupees havd been 
advanced by Government, 348 lahhs as agricultural loans, and 277 lakhs 
■for the specific purpose of land ■ improvement. Of this latter sum 202 lakhs 
are returned as havingdjeen advanced for wells and irrigation; including in these 
categories tanks,' wells, temporary dams, irrigation channels, and the like. 
The remaining 75 laklis are returned as having been advanced for other pur- 
'poses. But out of this sum a considerable amount has actually, been expended 
on irrigation. Thus 10 lakhs at least have heeif given in the Punjab for village 
water- courses in tbe Ohenab and J.helnm colonies, and at least ,30 lakhs have 
heen allotted in Bomhayfor field embankments and similar works. Gut of the 
total, advanced under the Land Improvement Loaiss Act; therefore, ai' least 
'242 lakhs or about six-sevenths may betaken' as.havin]g‘ heen advanced for 
irrigation . purposes. Out - of the amounts advanced under the' Agriculturists* 
PiBT I. • iJt 
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Loans Act substantial sums bavc been given in Sind for canal clearance, and 
in all provinces for sucb objects as the provision of lifting gear for wells and 
other purposes closely connected witli iirigation. Of the large sums given out 
during the famines for cattle and seed, a very considerable proportion must have 
been required for the working of wells or the cultivation • of - lands imdei- both 
wells and other sources of irrigation, which lands, hut for the aid afforded, could 
not have been cultivated. It m’ll be observed that considerably more than half 
of tlie total advances were given in years of severe drought— generally speaking 
the famine years 1896-97 and 1899-1901 when large concessions Avoro made, on 
account of tlic impoA’erished condition of the cultivators, to stimulate- the con-, 
struction of wells in the drought-stricken areas, and to provide employment on 
other works of agricultural improvement, mostly .of direct or indirect irrigational 
value, for many of the labouring classes who would othevAviso h.ivc come on to 
the State relief worlcs. The amount of the loans in the famine years cannot 
therefore be taken as a criterion of the use which has been or can ho made of 
tiiG system in ordinary ycare. TJiey indicate, IJOU’eA'ei’, vrhab large sums can he 
disbursed AA’hen a keen demand has been excited by urgent necessity, and when 
.the energies of a large staff of 'olficors are concentrated upon mooting that 
demand. 

186. It -will he instractivo to analyze further the figures of advances for 
land improvement in ordinary years. The first noteworthy point is that out of 
the 14-2 lakhs advanced, Madras has given 56 J and Bombay nearly 36, or between 
them, 92^- lakhs. The Punjab comes next with little more than 19 laklis, while 
Bengal, the United Provinces, and Central Province.*!, give only 16 lakhs botwoen 
them, Bcrar and Ajmor-Morwara gave each twice as much as the' Central 
Provinces. On the other hand, exit of the 119 lakhs adA'anced as agricultural 
loans, no less than 78 were given in the Punjab, United Provinces, and Central 
Provinces. 

. 186. Noav the diversity ofxjonditions in-tho various provinces is such tlrnt it 
would of course he unreasonable to expect an equally full use of the tnkam 
system in every one of lliern. But we aro strongly of opinion that this diversity 
does not snflioicntly account for the ranch greater freedom with which tlie 
ad\*ances arc gh'cn for land improvement in the tAVo Southern Presidencies, 
and for other agricultural purposes in the Punjab, United Provinoes, and 
Central Provinoes, than in other parts .of India. TVe are far indeed from saying 
that even in Bombay and Madras tlio^ amounts adx'anccd for land imprWe* 
ment have been as large as they might have been if the Govornmonte 
and their officials on the one hand, and the people on the othoi’, had 
been fully alive to their opportimitics. It is worth noting lliat in Bombay 
during the normal years 1893-94, 1891-95, and 1895-96, out of 18 lakhs 
advanced, 12 Avere given in the three districts of Bolganra, Dliarwar,.and Bijapur, 
of the Southoni Division, AA’hcro Aigorous’ measures had boon first started on the 
initiative of an individual officer Avho for a scries of years administered the 
collectorate.s of Dharwar and Bclgaum. Similai'ly in the Madras. Presidency 
out of 30 lakhs advanced in the years 1891-92 and 1892-93^1^ were taken up iii 
the single dlsfnct'of Coimbatore. The years AA'ero deficient in_ rainfall, but 
Coimbatore AX'as by no means tbo most severely affected district, and the large 
amount of' taken was largely due to the exoriions of the Collector of the 
time. It is not perhaps too much to say that the history of tho-fluctnations in 
the amounts of tahavi taken up in any province, is tho history of the interest 
taken in tho matter by individnal officers who were quick to apprehend the kind 
of improvements which tho agricultm’e of their districts required, and the value 
of talcaci advances as a stimulus to the execution of such improvements' as were 
most suitable to the locality and its needs. Thus tho advances in the -Bombay 
districts mentioned Avere spent obiefiy upon tlie levelling, terracing, and em- 
banking of fields, .while in. the Coimbatore district of Madras they were spent 
chiefly on wells. And there- can • bo little doubt that, if all Collectors in 
Madras and Bombay had taken tho. same interest in their takavi work as the 
heads of tho districts mentioned, still.Iarger .sums would haA^e been .advanced 
throughout the two Presidencies than have yet been given in ordinary years. 
But if this is the case in Southern . India far more is it so in -the Northern 
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Provinces whore so little iaJcmi has been granted np to the present for land im- 
provement, except in famine years. In tliis view we are supported by the local 
members who have been associated with our Commission. Thus Mr. Wilson 
thinks the Punjab Government might distribute ten lakhs per annum against the 
one lakh which it has hitherto given for wells. Mr. Craddock would have an 
expenditure of fom? lakhs in the Central Provinces as against a fourth of a 
lakh ; and Mr. Allen, of Bengal, Avithout stating any specific sum, considers that 
the adA anoes might be A’ery largely increased in that province. 

187. Advances hy the Opimn Department.— A strong proof, if proof be re- 
quired, that much move can be done in ordinary times by means of State advances 
than many arc inclined to suppose, is to be foimd in the operations of the Opium 
Department, which eveiy year advances very large sums to cultivators of 
poppy, on condition that certain areas are put imder that crop, and, in addition, 
a certain amount for woUs, which, however, are used for other crops as well as for 
poppy. We do not suggest tliat it would he possible for Collectors to advance on 
the same scale. But the Avork of the Opium Department shows that there is no 
insuperable difficulty, or reluctance on the part of the cultivator, to prevent him 
from taking State advances from Government for agricultural purposes, when 
the advantages to be gained have been properly impressed upon him. 

188. Stimulating means required. — Although, then, there are defects in 
tlie tahaoi system to which wc shall advert below, and improvements to be made, 
yet the first and perhaps the principal measure required is to quicken the interest 
of all classes of revenue officers in tal:avi work, to place liberal allotments at their 
disposal, and to inquire strictly into the causes of failm’e to spend up to them. 

I 

189. Mate of interest — We have inquired carefully into the extent to 
which the free use of tahati is hindered hy defects in the law, rules, and adminis- 
tration. In the first place we Imre no hesitation in saying that the rate of interest 
charged is not in itself excesswe. That rate is 6|- per cent, (one anna in the 
rupee) for all classes of improvements, except m Madras and Bombay where 
the charge now is only 6 per cent. Tliese rates are so far below the market rate of 
interest that the people regard them as extremely liberal. Some Avitnesses have re- 
commended lower i*ates with a view of popularizing the system ; hut no one has been 

^ found to assert that the e-xisting rates were too high. The Opium Department, how- 
ever, make all their advances, including thosefor wells, without interest. It would 
also appear, from calcAilatiqns made by Mr. Wilson and Colonel Grey, that the 
Punjab Government, with interest at 6|- per cent., gains substantially by the 
present system. The Imperial Government which advances money for these 
loans to the Provincial Governments at ^ per cent, while itself able to borrow 
at little over 3|, also presumably gains appreciably. We think that these loans 
ought not to be made a source of profit to the State, and that the interest on 
them should he reduced to a point sufficient merely to cover the risks taken. At 
present the amoimts foimd to he irrecoverable are inappreciable ; and the charge 
for risk might, therefore, be correspondingly small while the security remains as 
good as at present. We have made recommendations which may slightly increase 
the risk, hut, oven if they are accepted, we would suggest that the rate of interest 
may i^th advantage he reduced to 5 per cent, in all provinces. We think that 
such a reduction wiU helilcelyto strilce the popular imagination as an ‘act 
of great liberalily, and may increase the attractiveness of tahavi loans in far 
greater proportion tlian might he anticipated from the small dimirmlion which 
would result in the actual payments hy each individual cultivator. 

190. The remarks in the preceding paragraph refer generally to tahavi 
adifanccs in aU parts of the country. We have, however, also, carefuUy considered 
whether in precarious tracts where it is desired to give a special stimulus to 
irrigation, it would he desirable to reduce the general rate of interest or grant 
loans free of interest. On the whole we are of opinion that it woidd he preferable 
to make free grants-in- aid, as proposed below, charging full interest on 
the Temaining part of the sum required, winch Avill he treated as an ordinary 
tahavi advance. • This plan ' has numerous advantages. The financial arrange- 
ipciuts will ho sounder and simpler. The free grants w’ill he chargeable to some 
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final head of expenditure, such as * minor works, agrioultural.*. It will he easy also 
to work a system of free grants with conaderaMe elasticity. Thus the grants 
might vary from nil, by tenths to, say, fire-tenths ; or by sixteenths, to eight 
annas in the rupee, of the total sum required., 

191. Bigidity of collection . — There is no cause of the alleged unpopularity 
of the tahaii system wMch has been more frequently testified to than the rigidity 
of the system of collection. It is pointed out that the money-lender gives time 
readily to the client with tolerable credit. Government rarely or never gives time. 
There can be hardly any doubt that this docs constitute an obieclion in the minrl 
of the cultivator to become a debtor to Government, provided that he can get the 
money on sufficiently easy terms elsewhere. It is not that he has merely to pay 
the interest. This would probably be no greater burden to him than an 
addition to his land revenue assessment, which he pays with remarkable 
punctuality. Hut he has also to pay an instalment of principal which, if his crops 
are pooi*, may be a consideiuble burden. The Collector or head of the district 
has authority, under the lules in all provinces, to suspend payment on the occur- 
rence of failure of crops or other exceptional calamity, subject, however, to a 
report to higher authority. But this power of suspension is not very frequently 
exercised, except in years of very general failure ol crops ; and when it is, the result 
is merely to postpone payment of the instalment for a single season, with the 
result that in the ensuing year the cultivator has to pay double the usual amount. 
The increased payment must often be raised with dilBculty, and it is probable 
that under the circumstances cultivators would seldom care to apply for sus.- 
pension of takavi payments. We are of oj)inion that suspension should be given 
without hesitation whenever, from causes beyond the control of the borrower, 
his crops fail to such an extent a« to render the payment of the yt'ar’s instalment 
unduly burdensome to him ; that whenever suspensions of revenue are granted 
they should carry with them automatically suspensions of the takavi instalment 
which may be due the same year ; that the oIDccr who has authority to grant 
the loan should also have authority to grant the suspensions ; and that the sus- 
pended instalment should not be made payable in the ensuing year with the 
instalment of that year, but tliat the effect of suspension should be to postpone 
by one year the payment of aU remaining instalments due on the loan. It seems 
also unnecessary for the head of the district to report each case of suspension, 
as it occurs, to superior authority. Greater leniency in the matter of recoveiy 
cannot well be exercised by Government, which in these matters is unable to 
place itself in the same position as a private creditor 

192. Feriod of repayment . — There is, however, a measure which would 
undoubtedly go far to mitigate the hardship of rigid recovery, and that is the 
lengthening of the periods of repayment. In several places these periods have been 
criticized as too shoit. But opinion is not unanimous on the point, many wit- 
nesses considering that the people are perfectly satisfied with the periods allowed. 
It is remarhable what a leluctance there appears to be to work up to the full 
period of thiity-five years allowed by law. Except in Madras, where the penod 
for wells is fixed at thirty years, in no province may the Collector fix a pei-iod 
longer than twenty years, while in Bengal his discretion is limited to ten, and in 
the Central Provinces and United Provinces to fifteen years. In the Punjab the 
fixing of a period longer than twenty years actually requires the sanction of the 
Government of India, which it is observed will only be granted under veiy 
special circumstances, and tbe injunction is given that advances must be repaid 
in as short a period as is consistent uith the object for wh’ch they are made. 
This order indicates the s] irit in which the law and rules have been worked, 
and the effect has been that loans are seldom granted, even for the full period 
for which the. Collector has discretion. .Short periods of repayment are con- 
sidered to facilitate recovery, and are alleged to be in the true financial interesj; 
of the borrower. But neither of these considerations is mentioned or alluded to 
in the law, uhich prescribes that, in considering the. periods for loans, regard 
should be bad (n) to the durability of the works, and (i) to the expediency of their 
cost bein". paid by the generation of persons immediately benefiting by. them. 
[Section 6 (3), Act XIX of 1883.] In our opinion the borrower may be left to 
judge what his own financial interests and those of his successors are {in this 
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matter, and it seems to ns liardly necessary for tlie Legislature to direct 
that attention should he giren to consideration (b). Up to the present, 
the periods sanctioned have generally been so short that it can rarely 
have been brought into account at all; and if, in the future, longer periods 
are allowed, it Tvill be many years before the enthusiasm of the cultivating and 
land-o'wning classes for agricultural improvement is raised to such a pitch as 
to x>ass the bomids of prudence, and so endanger the prosperity of succeeding 
generations. On the contrary, 'we apprehend that, by the encouragement of 
such investment, posterity are likely on the vrhole to reap substantial benefits. 
There is, also, no a]jparent reason why, rrhen desiring a loan for an agrioultm’al 
improvement, the borroTver should be fettered by considerations whioh are 
never allowed to stand in the way of the far more extensive borrowings w^hioh 
are made for pmposes of nnremuncrative and extmvagant expenditure. 
Generally speaking, then, the sole consideration in determining the period of repay- 
ment should be the durability, or what wc may term the ‘ life ’ of the work ; 
the full peiiod so determined should ho offered to the borrower ; and no 
presbure whatever should be placed upon him with the object of inducing 
him to choose a shoiter period. 


193. Now there are some works, e.g., soundly constructed wells in various 
parts of the country such as the Bombay Deccan, which, if properly maintained, 
will last practically for ever. In such cases there would be no objection, 
according to the principles stated above, to the acceptance of a perpetual charge 
equivalent to the interest on the capital advanced, instead of an instalment 
snflicient to extinguish the debt witliin a term of years. This proposal 
deserves examination. In some Native States money is frequently advanced 
for well* construction in return for an additional assessment upon the land 
benefited. But in the Northern Provinces of British India, where the period 
of the exemption of improvements from taxation is not perpetujfi, this 
practice could' not be worked at all; and in Southern India it might be 
looked on, though erroneously, ns infringing the principle of such exemption. 
IMany good authorities doubt whether the rayat would like the porpetaal 
charge. This is a matter of opinion which cannot be settled until the feeling 
of the people has been tested. But wc are ourselves somewhat reluctant to 
suggest permanent indebtedness as a possibility. There is an undoubted 
sthnulus to thrift, and advantage to the borrower, in arrangements enabling him 
to extinguish his debt within a reasonable period ; and if the period of repay- 
mont he made long enough, the excess of the annual payments over the perpetual 
charge will not be large enough to deter people from borrowing. Thus, suppos- 
ing the period which might be allowed for wells in the Bombay Deccan, where if 
properly made and maintained they are virtually indestructible, to be fifty years, 
then at 6 per cent, interest a payment of Rs. 5-8 would oxtinguisb within that 
period a debt of Bs. 100, whereas the perpetual charge would bo Rs. 6, 
or only 8 annas less per annum. No reasonable man would prefer the 
perpetual charge for the sake of saving the 8 annas. On the other hand, 
as the figures given below show, the perpetual charge would he a far easier 
burden than the instalment required to discharge the short-tern^ loans 
now given, in which the period extends to but seven or ten years, or even a loan 
-for as long as twenty or thirty years. 


Sum required to discharge a loan of Rs. 100 at 5 per cent. 
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, 194!. This policy of offering long penods of repayment should be followed in 
all parts of India. Bor there is no part in which there is not great room for the 
extension of agricultoal improvement, or in which the State ought not to 
encourage such extensioii to the utmost of ite power. But in tracts secure from 
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famine oi’ severe scarcity, tlie State 'wilT not be justified in rmming extraordinary 
risks, and in sueb. cases a strict estimate should be made of the .life and 
durability of the improvement. PoUoudng these princijiles, then, we recom- 
mend, either that no maximum' i^eriod should be prescribed by the law, or 
that the maximum for the whole of India should be far longer than the exist- 
ing maximum oi thu'ty-five years. In view of the considerations stated beloWj 
fifty years would seem to be a suitable term. Within the pro^'inces, Local Gov- 
ernments might be empowered to prescribe in the rules maximum periods for 
different tracts and districts, and for different classes of works, having regard to 
the durability of the work for which the loan is granted. As the rules require 
the sanction of the Governor General in Council, it will be easy _for the Gov- 
ernment of India to check any tendency, if it arises,' to allow excessively long, 
or unduly short, maximum periods. The officer empowered to grant loans 
should in every case have full power' to fix the period witliin - the maximum, if 
any, without prior reference to superior authority. 

195. Permanent charge for interest. — There is another alternative which 

bas much to recommend it. Working as before on‘ the basis of a 6 per 

cent, rate of interest, the borrower, if he would build a thoroughly durable 

well, might be charged Us. 6-8 per cent., to be paid so long as the well 
endures, without any demand for repayment of capital, although he might repay 
at any moment any portion he wished, thereby reducing the interest propor- 
tionately. This would be identical with the former proposal if the well 
endured for fifty years and no longer. It would be to the interest of the bor- 
rower to make the work last as long as possible, but if it failed within 50 years 
there would be a loss to Government. On the other hand, if the work lasted 
more than 60 years. Government would gain, as it would receive something 

more than the normal rate of interest. ' We think therefore that an arrange- 

ment of this description should be offered as an alternative to a lo.an for a loi^ 
but definite term, in all precarious tracts where special stimulus is required, fi 
the rayat does not like the arrangement, it can be dropped. 

196. We cannot say which of these proposals would be regarded with 
greater favour by the borrowers, but there would be no loss to Government under 
cither ; although, from the point of view of the cultivator, there would appear to be 
a relinquishment of all claim to the principal, notwithstanding a very moderate 
charge as interest, which in the case of the latter proposal would also be relin- 
ijuished as soon as the failure of the well rendered the payment burdensome. 
These terms would very probably appear to be far more liberal and attmetive to 
the rayat than to the actuary. And in dealing with the people of this country, 
what may be called sentimental considerations of this sort, are of great im- 
portance. 

197. Belays in distribution, and enaction of underlings. — ^According to 
the evidence which we have taken, one of the greatest obstacles to the extension 
of tdkavi advances consists in the endless delay and trouble which seem 
inseparable from official procedure — ^the visits to head-quarters, the official 
inspection, and also the substantial portion of the advance which is' apt 
to stick to the hands through which it passes. These evils seem to bo universally 
recognized and admitted, and we have no deare to minimize them. But we have 
some doubt as to the extent to which they have effectively -lessened the demand 
for takavi. The payments to underlings seem most unfortunately to be cheer- 
fully acquiesced in by the people, and probably do not exceed the discounts and 
commissions which any cKent will have to sm’render to his mone 3 '-lender in the 
course of his haggling with him. The head-quarters of the diistriot or sub- 
division are often not farther away than the shop of the money-lender with 
whom the rayat transacts business. We arerinable to suggest'any' general 

> remedies. - But there seems to be no reason wh}' journeys to head- quarters should 
not be shortened or saved, by giving powers generally to siib-divisional officers, 
and eventp tehsildars as in Madras and Bombay, to grant advances within certain 
limits; instead of Tetaining the whole, power in the hands of the Collector,' as seems 
to be done in, other provinces. .It lias also been stated again,and again before us 
that if air officer of landing' wero-to go into camp uith money' in hfe hand, receive 



05 


applications, inspect sites, settle terms and make advances on the s])ot, many of 
the difBcullics ’n*onhl be removed. This was the proeeduve perforce adopted in 
•time of famine, when there was no other way of getting the large allotments 
lu-omptly (lisbui'sed. SimiJar methods are pursued by ilio Opium Department in 
the dislrilnitioTi of their advances. We recommend that the experiment he tried 
in districts in wliich it" may ho determined to make large advances in futm’C. 
There arc few provinces in which it wonhl not l)e possible to select tracts in 
wliich very considcrahlc sums might he distributed in lliis way with the 
certainly of great hcnctit to the people and the Government. 

198. Inqnirhfi regarding sectmfy. — One of the chief reasons for delay 
in the disposal of applications for talcavl has been found in some provinces 
to arise, from the length and complicjition of inqumes into the siiilicicnoy 
of the security oiTered. In most cases the security taken is the land to 
he benefited. Its value is easy to ascertain sufficiently well for practical 
purjioscs. U'hc pvinoijial object of the inquiries is generally, tliereibrc, the 
extent to which the land has been previously encumbered. Now it was 
probably the intention of the framers of section 7 (1) (c) of the Land Improve- 
ment. Loans Act that the land benefited should be saleable for rccovpry of 
takati arrears, just as it would be for recovery of arream of land revenue, free of 
all encumbrances. But doubts have arisen as to the exact legal effect of this provi- 
sion. These doubts sliould, in our opinion, be set at rest under competent legal 
advice, or if need be by one or two test eases ; and then, if necessary, the law 
should bo amended so as to give ctfcct, beyond any ■ possible question, to what 
appears to have ])ccn the original intention of the Legislature. Once the land 
is made saleable free of all encumbrances, elaborate inquiries into their existence 
will be no longer necessary. The just rights of prior encumbrancers seem to be 
sufficiently guarded by section 5 of tho Act, which provides that ofiicers may, 
if they think it expedient, publish a notice calling for objections to the grant of 
the loan, and must consider objections submitted, and make \\'ritton orders 
admiring or overruling thoni. This provision could, if thought necessary, bo 
fortified by making public notice compulsory. 

199. Tlic other remedy against prolonged inquiry into the matter of encum- 
brances is to prcscril)e, if necessary by law, that wherevor a rccord-of-rights lias 
been prepared, objections submitted by prior encumbrancers w’iU be recognized 
only if the oncuralirancc has been previously ontcml in the record. This will en- 
able the inquiring officer, by mere inspection of the record, to ascertain all prior 
encumbrances of which he need t ake account. I'he existence of prior oncum- 
Inunccs, however, should not necessarily bar the grant of tho loan. Tho value of 
the land as security' to the encumbrancers will generally incronsc by tho im- 
provement. The encumbrancer may foreclose and get the benefit of it. j3ut 
its value for protectivo purposes udll remain, and the security of Government 
in tho land for purposes of recovering the advance will not ho impaired. 

200. Tranter of oconpancy vigMs. — ^Tlicrc seems to be little- doubt that 
in eamiiidari provinces tho fact that the occupier of tho soil is generally 
a tenant without rights of transfer in his holding, tlirows considerable difficulty 
in tho way of advancing him money for improvements. Eor the best and, 
most obvious soourity for the advance, namely, the land benefited, is not 
available unless the landowner can bo induced to stand in, and this ho can 
seldom be prevailed upon to do. In tho Central Provinces an attempt has 
been made to ovorcometho difficulty by making tenants’ holdings saleable for tho 

Tenancy Act, seciionB 46 (3)nna70 (3). rccovcry of Govcrnincnt loaiis. Wo think 

the advisability of malang similar provi- 
sion in other provinces should bo considered ; although most officers seom opposed 
to such a measure, ina.inly Lorn fear, first of its leading to the acquirement by tho 
ocoupanoy tenant, to his ultimate ruin, of full rights of transfer, and secondly of the " 
extreme opposition of the landowners. But opposition might bo conciliated by giv-. 
ing tho landowners rights of pre-emption : and as regards the risk to tlic tenants 
from an undue extension of the right of transfer, it may he observed that whero 
the landowners have considerable estates as in many parts of tlic United Provin- 
ces and Bengal, the greater number of wells and' other small improvements are 
' PautI, k 
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made by tbe tenants ; and the importance of providing the tenantry with the 
best possible security for advances seems sufldcient to justify the running of a 
risk, which, after all, can be avoided by firmness and foresight on the part of 
the administration. Wo understand also that, as a matter of fact, transfers 
are even now often effected by tenants in the form of sub-leases. It may 
therefore he that transferable rights for takavi purposes will not add much to 
existing evils, if evils there he. If the sub-leases be valid and legal security 
for private advances, iaJcavi might also be advanced on the strength of some 
similar form of conveyance to a Government officer. 

201. Joint seourity . — There is, however, a way of making advances to tenants, 
otherwise than on the security of their land, which deserves mention ; namely, the 
taking of joint security from several tenants. In Northern India the areas irri- 
gated by wells are often so largo that several holders may be interested in the same 
well, [ndeod it seems to he a general practice in parts of the United Provinces 
for all the neighbours to use a well winch commaudB their lands, by whomsoever 
it bo made, after the wants of the owner are satisfied. Notwithstanding the fre- 
quent difficulty of inducing people to co-operate, it seems not improbable that in 
order to secure this user as of right, instead of merely by permission as at 
present, there would he no insuperable difficulty in inducing neighbouring 
tenants to stand joint security for one another. It may he observed that the 
Opium I)epariment generally advances for wells on this system. 

202. Admuces on personal secia ily . — But even if this measure fails, wo 
think that the experiment ought to he freely tried, of advancing to tenants of 
solidity and eharaofccr, upon their indiridual personal security alone. Their 
crops and personal property will often suffice to cover any but a very large 
loan ; and the general integrity of takavi borrowers, as amply evidenced by tbe 
insignificant amount of irrecoverable loans, is an asset wbicb should by no means 
be overlooked. 

208. Simplification q/’uccojfMfs.— -Wo regard simplicity in aocotmts and pro- 
cedure as of the greatest importance, 'with the object of saying as much trouble 
as possible to the subordinate revenue officials who have it xn their power to 
discourage applications for takavi. Prom this point of view 'U'o tliink the 
separate account of principal and interest a mistake. With an instalment of 
fixed amount, and •with penal or compomid interest exacted in only very ex- 
ceptional oases, nothing more than the simplest record of repayments will he 
necessary. 

204i. It has been suggested to us that, when land revenue is recovered by intos 
upon the area oultix'ated or matured in each harvest, a takavi advance might he 
recovered by a percentage surcharged on the amount of land revenue, so that 
the recovery would be automatically adapted to the means of repayment. The 
idea seems to us admirable. Under this system, hoxvever, annual payments ■will 
vaiy considerably from year to year. It nill accordingly be difficult to settle 
bow much of each such payment should he credited to piiucipal and how 
much "to interest, and, generally, to determine exactly how the account stands, and 
to enable the borrower to keep a satisfactoiy check on his repayments. To meet 
this objection, and to simplify calculations and accounts, we would make a 
composition with the hoiToxver for a definite sum, which would^ be determined 
on terms to ho fixed for each tract. We would say to him, for instance — “ Ton 
have borrowed Ks. 300. If you repay it by fixed instalments in 'twenty yeax’S, 
you will have to pay Rs. 2i a year or Es. 480 in all. We will take so many 
annas in the rupee on your land revenue till you have paid Rs. 480, not charging 
more if the tweniy yeax’S are exceeded, or less if the money is’recovered sooner.’^ . 
The result will be that over a series of good year’s, when the revenue pay- 
ments and surcharges would be relatively high, tbe GovexTxment 'would be repaid 
sooner, and receive a better rate of interest on tbe money lent, xvhHe over a series 
of bad years tbe period of repayment would be longer and tbe interest lower. 

If the terms of composition are judiciously fixed, Government will in the end lose 
nothing on an average of transactions, and the individual borrower will benefit 
by 'the adaptation of the loan recoveries to his fluctuating resources. 

80603 
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206. JEstahlishments. — If falcavi adrances increase at all upon tlie 
' scale' Tvliicli Tre should hope and wish to see, there is certain to he a 
need for increases of estahlishments, at any rate in particular tracts* where 
there is large scope for the work. A great deal can be done hy trifling 
increases of the subordinate establishments, such as were long ago made 
in the , three Carnatic districts of the Bombay Presidency alluded to in 
paragraph 186. But it is not unlikely that in other places more may be needed 
than this ; and special ofiicors with suitable establishments may have to be 
provided, either, to deal with takam work or to replace permanent district 
officials appomted to deal with it. It is of the first importance that the officers 
dealing with applications shonld know the locality and the people. It has been 
suggested that the entrusting of the distribution of takavi to a special officer 
who would not he responsible for its collection might prove to be dangerous. 
We do not attach great weiglit to this apprehension. Subordinate officials are 
only too prone to the belief that their reputation depends above aU things upon 
■&e promptness and completeness with which they collect Government dues of 
all kinds ; and transfers are so frequent that under the existing system, where aU 
the iakavi is worked hy the district officials, the distribution of the advances, and 
the collection of dues which are paid in instalments spread over several years, 
must frequently he done hy different officers. In districts in which agricultural 
banks, may he successfully estahhshed, it may be possible to utilize their agency 
in the distribution of takavi, or even to make advances to the banks on their 
own security for the purpose of agricultural improvements. 

206. ’Procedure in time of Jamine. — Our observations have, so far, been 
confined to the' administration of the ialuini system in ordinary times. In times 
of famine largo departures ■will of course have to be made from the ordinary rules. 
It is unnecessary here to say more than that we entirely approve the system 
followed in recent famines, front 1896-97 onwards, in accordance with which 
Tory large sums were advanced for private irrigational improvements, and 
extraordinary concessions were made. There can bo no doubt that, in addi- 
tion to tho actual help derived from the advances, a valuable stimulus was given 
to the execution of improvements out of unaided or only partially aided private 
resources. The only point on which we have to offer advice is that the greatest 
care should be taken in famine times to have the advances given out early. The 
authorities should begin offering the advances some time before it has become 
certain that the impending scarcity will develop into famine. Bor each district 
a sum based upon experience of requirements in previous famines should be fixed 
beforehand ; and authority to disburse up to that sum should be given to beads of' 
districts by the Local Governments as soon as they are satisfied that the emer- 
gency has arisen which would justify such a measure. The grant of such 
authorization would he reported at once to the Supreme Government as a warn- 
ing of the financial provision likely to he requhed. In this way the delays in- • 
curred, at an important crisis, in the preparation of detailed estimates requiring 

a number of reports from the local officials, would he avoided'. But these estimates 
could of course he prepared subsequently at comparative leisure. Small and 
temporary irrigation works are those which are likely to ho most useful on the 
occurrence of famine, and all permanent allotments should he at once diverted 
to these, so far as is possible within the district. 

207. Special concessions in famine tracts. — 'We have discussed above the 
methods by which the takavi system may be utilized for the development of 
private irrigation works. But we are convinced that, if progress is to be made 
at the full rate attainable with benefit to the country, still greater concessions will 
have to he made in tracts exposed to famine. These concessions should generally 
take the simple form of free grants of money, which may be fixed at a maximum 
of one-half the total amount required, up to a limit of say Es. 600. The 
localities in which these grants would be justifiable may he characterized 
broadly as.those tracts which have suffered severely in - any great famine, such 
M those of 1876-77, 1896-97, and 1899-1900, and have not since obtained, by 

, irrigation or otherwise, -protection efficient to guarantee them against, the 
recurrence of similar calamities. As we have already pointed out ia paragraph 
168, there' may often he in such tracts better financial justification for the grant 
for wells than* for a . canal depending upon storage. "We^do not, however, 

PahtI. . ' k,2 " 
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contemplate the bestowal of free grants in every case even in such a tract, but 
only when the concession is justified by the poverty of the applicant, 
or ’where the margin of profit from irrigation is so close that the concession 
■will make the difference between profit and loss to the irrigator. The x>r6portion 
of the free grant to the total sum required should, we think, vary with thfe 
circumstances both of the tract and of the grantee ; and as the development of 
iirigation in any tract progresses, it will bo reasonalfie to reduce that proportion 
gradually to nil. Wc do not dcsu’c that taking of ta1:avi should he a necessary 
condition of receiving a free grant. Such' grants should be allowed to cultivators 
who arc, although poor, thrifty enough to provide the remainder from their own 
resources. 

208. Some witnesses have proposed that in precarious tracts a bounty should 
be given on every well. The plan has the merit of simplicity. But, provided 
that no inordinate difficulties arc found in determining the resources of the grantee, 
it may he doubted whether the plan would be so successful in getting the maxi- 
mum* nmnbcr of wells constructed as that which wo recommend. Our proposal 
restricts grants to people of slender resomrees, and so encourages more people of this 
class to construct wells with the aid of funds which under the alternative scheme 
would go to people of ample means, some of whom would make w'cUs '^vithout 
Government aid. Other concessions such as postponement of commencement of 
repayment until the work begins to be remunerative, partial remission of the sums 
advanced in case of failure of the work, exemption of improvements from en- 
hancement, and so forth arc discussed in the chapter on private improvements. 
For reasons assigned in paragraph 190, we deprecate advances of money free of 
interest or at abnormally low rates. 

209. Disbursement of loan, and inspection ofioorlc. — In order to scourc that 
loans and grants arc expended upon the objects for which they are granted, it 
•nill be ncccs.saiy to observe carefully the precautions which we believe ai'p 
abeady enjoined in all provinces, namely, the inspection of the works and the 
disbiu'soment of the money allotted in instahnents, the second instalments not 
being granted until the local authority is satisfied that work to tlie value of 
the first has been executed. 'Where* advancas arc large, itwillbc necc'^saiy to 
liave a special agency for inspection ; elsowherc probably tlic work can be done by 
the ordinary establishment.s, •with such additional .strength as may be rcquii’cd fo)' 
the distribution of advances on the larger scale now contemplated. It is possible tli.at 
the inspections may be turned by .subordinates into an occasion for blackmailing. 
But we do not see how they can be dispensed with. The subordinates’ inspec- 
tions should bo chocked as far as possible by superior officens, who should regard 
this duty as one of the most imporfant items of village inspection work. Care 
.should be taken that the advance or grant will fully cover so jnuch of the tohil 
outlay required to constnict the work as the borrawer is unable to provide 
from his own resources. Insufficient allotments merely lead to waste .and tempt 
the bonower to misapply the money received. 

210. Forecast of outlay in eaeh province. — In older to give some roughidea 
of the sums which may have to be provided dming the first few yc.ai*s imtil 
repayments of tajeavi begin to flow in, we hazard the following forecast of the 
amounts likely to ho required annually in each province : — 


Fiovince. 

Total. 

Free grant. 

Taknvi. 






Lakhs. 

Laklis. 

LakbF. 

Madras 



« t 

• 

20 

5 

16 

Bombay . 

• • 

• 

• « 

• 

15 

5 

.10 

United Fiovinces 



• « 


10 

2 

8 

Punjab 

• • 


• • 

• 

10 

1 

9 

Bengal . 

• 4 


« • 

• 

9 

1 

8 

Central Frovinoes . 





6 

2 

' 4 

Other Administrations 

• « 

• 

• • 

t 

5 

1 

4 




Total 

• 


17 

58, 
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The anioiiDts at iwesent allotted to these pro-v-inces for takam alone average 
19^ lakhs in oi'dihaiy years. What wc rirtually recommend' therefore is that 
Goremraent should treble the o.visling ^/rA’aai grants, and make' an 'allot- 
ment of 17 lakhs for free gvahts-in-aid of vovUs of private improvement, 
under some definite head of expenditure, say, * minor works, agricultural.’ 

211. TTe have very little on which to base this forecast, except con- 

jecture and the opinions of well qualified offioei's. The exact allotments will have 
to be settled with Local GoverJunenisand .Administrations. But even this expeii- 
^1 ure will ciTect very little. Thus, calriulating the expenditure required to protect 
an acre of land by means of the various xwivate works at Es. 100 in Madras and 
Bombay, and lls. 30 elsewhere, wc find that 75 lakhs would give protection to about 
one hundred thousand acres per annum. In twenty years, therefore, tlie protected 
ai’ca would have been in creased by two million acres. A considerable portion of 
this, howeviu'. would not be in the areas liable to severe famine. It will jirobably be 
sanguine if we calculate that one aiid-a-lialf million acres within these areas can 
hepmtectedin tweniy years by mciins of and grants-in-aid. Excluding 

Burma, the total area of cultivation exposed to famine may bo put roughly at one 
hundi'cd and fifty million acres. Tims, by means of taham and grants-in-aid alone, 
protection can be given to not more than 1 per cent, of that area.' This propor- 
tion is so small that, if reliance had to be placed on Govemmentaid only, it might 
seem hardly worth while to lend it. Biit the value of tiiTcavi advances and 
grants-in-aid is by no means limited to the actual amount of work effected by 
Sieir means ; they give, in addition, a real stimulus to unaided private eiroi*t. 
Having regard to the rate of iirogi’css attained in the various provinces in the 
past without any assistance, or with the aid of comparatively little stimulus of 
the kind, wc shall not perhaps he over-sanguine if we hope that the area under 
irngation from private works may bo doubled in fifty years. But even if this 
result he obtained, then deducting one-fourth of the increase as occurring in the 
areas not exposed to famine, the increase of protection in the famine-exposed 
tracts will not exceed 13 per cent, of their area ; and it becomes evident that, 
notwitlistanding every possible extension of private works, considerable areas 
must remain without protection by their means. 

212. Finaiicwr/ of advances and granfs-in'aid.—Tlio amounts of the grants 
to be provided for hdcavi advances, and for grants in aid of private irrigation 
works, will necessarily come under revision fram time to time, say, at intervals of 
live years ; but the revision should be made rather with reference to require- 
ments, and to the maximum amounls that can be effectively expended imdev 
existing conditions of administration, than to budget exigencies. We cannot 
too strongly insist that the success of ilin policy which wc advocate will depend 
on its heit^ pui’sucd systematically and continuously, at wliatcver rate of 
progress may give the best rc-sults, and without being liable to interruption in 
years of gi’cat financial .stmss. We consider that the additional expenditure 
proxjosed will not impose any pemanent burden on the State, for there will 
be an adequate return in the greater protection afforded against famine; 
but wc apprehend that considerations of ways and means may sometimes 
render it difficult to cany out this policy continuously. Assuming provision- 
ally that for the next few years the rate of expcnditm’C will he as proxjosed, 
there may he a difficulty in providing the grants required out of oiUTent revenues. 
The 17 lakhs to he provided for grants-in-aid uill be practically a 
new item of expenditure, while the * grants for faJeavi will exceed the normal 
under this head by 40 laklis. 'J here will not only be a great immediate in- 
crease in the demand under the latter head, but its duration will be greatly 
prolonged if the period of repayment of loans is extended as we have suggested'; 
and we have also proposed a reduction in the rate of interest which will in- 
volve the sim*ender of some of the profits which the State has hitherto made 
on its iaicavi transactions. We have suggested a universal rate of interest at 
6 per cent, as the b^is of all loan transactions for agricultural improvements 
in the belief that this rate will be sufficient to cover all the risks of loss, but if 
this rate is likely to be too low it must be increased. We thinlc that the 

■ State should not look for direct financial profit on those transactions ; but wo re- 
cognize at the same time that it must be a cardinal jirinciplc of fakavi transactions 
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that they are seM-supporting and involve no loss to the State, and that the ex- 
pansion of operations wliioh are recommended depends on the rigbrons observance 
of this principle. Subject to this condition, hovrever, we think ihat the only limit 
to the talcavi grants should be the amount which the people are willing to take, 
and the officers of Government are able to distribute, with due regard to security 
and other considerations ; and that, if the amounts required cannot be provided 
feom general revenues, some arrangement should be made under which the money 
could be obtained from loan funds, as for - expenditure which will be essentially 
productive, and which will aU be eventually recouped. These conditions will not 
apply to expenditure incurred on private irrigation works, which cannot properly 
be met from loan funds ; but we suggest for consideration that expenditure of this 
kind should be recorded under a new head, as grants-in-aid for private agricul- 
tural works, and should be chargeable against the famine grant, or, in other 
words, should be met from that portion of the grant which would otherwise be 
shown as applied for the reduction or avoidance of debt. "We think that any 
expenditure which will tend to increase tho protective efficiency of private works 
is as legitimate a charge against the famine grant as expenditure on non-produc- 
tive irrigation works, and may be justified on the same ground — that it will tend 
to reduce the amount of future charges for actual famine rcUef, and is a better 
insurance against the cost of famine tlrnn a coiresponding reduction in the public 
debt. 


213. In order then to secure that continuity of policy and action which 
we have recommended, wo further suggest that Local Governments and 
Administrations should bo invited to submit estimates of the full amounts 
which they can distribute over a series of years, not less than five ; and that 
they should be given regular annual allotments up to which they should 
be expected to work. Failure to do so should be explained, but should 
not bo made the ground for diminution of the allotments during the remainder of 
the period, unless the local authoi’ities convince the Supremo Government that 
experience ah-eady gained has demonstrated the impracticability of spending up to 
them. Similarly, heads'of districts and divisions should get for a term of years re- 
gular allotments based upon carefully framed estimates of requ&emenfe. The fix- 
ing of allotments, however, should not exclude the grant of special additional allot- 
ments on good cause shown. Allotments to provinces, or parts of provinces, tm- 
affected by famine have sometimes been curtailed in order to satisfy the demand 
in affected localities. Such curtailments should be avoided, if at all possible 
with due regard to financial exigencies. Any check to the steady development 
of private improvements by means of advances is likely to have serious and 
permanent effect on the zeal of Local Governments and officials, on which the 
success of the system so largely depends, 

✓ 

214. Summary . — In order to make om* proposals clear, we summarize below 

those which relate especially to precarious or selected tracts. The remainder 
apply to all parts of India in which talcavi moy be advanced for purposes of irri- 
gational improvement : — ' , 

(1) Special liberality in estimating periods of repayment (paragraphs 192- 

194). ‘ ^ 

(2) Special arrangement specified in paragraph 195. 

(3) Advance of money on the spot (paragraph 197). 

(4) Payment by surcharge on fluctuating revenue (paragmph 204). 

(6) Special famine measures (paragraph 206). 

(6) Grants-in-aid (paragraph 207). 



Chapter YIL-ARTESM WELLS. 

215. Introductory. — In reviewing all possible sources of- irrigation in India, 
artesian wells must not pass unmentioned, iC it be only to indicate tbe extreme 
improbability of such weUs affording any appreciable measure of protection 
against famine. This view of the case may surprise those who have seen the 
strong rush of water from the fountains of Paris, and have not given considera- 
tion to the actual volume discharged or to the volume required for the irrigation 
of a very small field. A flow of water that might meet the domestic and sanitary 
requirements of a large town would cover comparatively a very small area n 
applied to the irrigation of land. Thus in many parts of India a flow of ton 
cusecs would be sufficient for the water-supply of a city with half a million 
inhabitants. If the same volume were turned on to the land, it would suffice 
for the irrigation of only three thousand acres — an area which would support 
under two per cent, of the population of the city. Moreover, wells yielding 
supplies Kko those of Paris arc only to be found where the geological conditions 
arc peouharly favourable for artesian action. There are but few if any tracts in 
India of which this can bo said, and they appear to be confined to very limited 
areas. 

216. Artesian wells near ^Pondicherry and Quetta. — The only successful 
cases which have been brought to our notice of wells of an essentially artesian 
nature, that is giving a smiace flow, are those in the neighbomffioods of Pondi- 
cherry and Quetta. In the Prenoh territory at Pondicherry, at a distance of 
about 2 miles from the shore, 11 weUs, regarding which we have been furnished 
with statistics, give an aggregate discharge of under 6^ cusecs— a volume which 
would suffice for the irrigation of about 1,600 or 1,800 acres. In many of the 
valleys of the Quetta-Pishin district of Baldchistan, the conditions are eminently 
suitable to artesian action. There are at present 25 wells in or near the station 
of Quetta itself, which yield in the aggregate under 2 cusecs, and only two of 
them are used for field irrigation, the remainder being devoted to drmking or 
railway purposes and the irrigation of ornamental gardens. It is evident, there- 
fore, that at present the area irrigated in India by flow from artesian sources is 
quite insignificant. 

217. Frosjjecfs of extending irrigation from artesian sowws.— Nor can it 
be said that there arc prospects of any considerable extension of irrigation being 
possible from these sources. The question is very fully discussed in a paper on 
“ Eecent Artesian Experiments in India ” by Mr. E. Vredenburg (Memoirs of 
the Geological Siuvey of India, Volume XXXII, Part I). In that paper are 
given the resulte of the numerous deep borings which have been made in various 
parts of the country, and of the investigations which have been made by the 
Geological Survey of India. The conclusions to be drawn from Mr. Vreden- 
burg’s paper may be briefly stated as follows : — 

(1) The prospects of finding artesian water along the southern border 

of the Gangetic basin are very remote. Nearer to the northern 
border the existence of artesian conditions has been definitely 
proved, but the strata bearing water under pressure sufficient to 
give surface flow, lie probably everywhere at a great deptL 
There are not sufficient data to show what flow may be expected ; 
but it is, to say the least, extremely unlikely that, viewed from an 
irrigation standpoint, it would ever be sufficient to compensate 
for the great cost of boring. 

(2) In the neighbomhood of the Gulf of Cambay the conditions appear 

to be' favourable, but hracc, also, there seem to be small prospects 
of surface flow from borings of less than a thousand feet in 
depth. 

(3) In the Satpura coal fields, and in the trap and sandstone formations 

of Central India and the Central Provinces, the geological 
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conditions appear to ho promising, but the number of borings 
made is insufficient to admit of definite conclusions being drawn. 

(d*) The trap area of the Deccan districts and the extensive area occupied 
by slates and metamorphic rocks and by schist and gneisses may 
bo loft out of considemtion in the problem of artesian water- 
supply. 

(6) Even where the rainfall is considerable, for an artesian reservoir to 
hold any large volume in store, there must be a combination of 
favourable circumstances such as a large intake area and a porous 
and thick stratum of fairly regular structure ; and although the 
amount of artesian water in India has scarcely received a fair 
test, yet it may confidently bo affirmed that nowhere in the 
country do these exceptional conditions occur. 

218. The general conditions, therefore, certainly do not point to India’s 
being specially favoured in the matter of artesian supplies. But if the volume • 
of water that can he obtained from these sources is not very much greater tlian 
that usually foimd in other comitrics, the wliolc area that it may be possible 
to irrigate by artesian water will have no appreciable effect in the prevention 
of famine. Even in America, where the conditions arc often eminently favourable 
for artesian action, and have been very fully investigated. Major Powell, the late 
Director of the United States Geological SiuTcy, reported in 1890 that, judging 
from the results obtained in that and other countries, the supplies obtained 
from artesian sources must always be Ihiiitcd and the area irrigated small. 

219. In the Colony of Queensland, where considerable attention has been 
paid to the utilization of an unusually abundant artesian supply, there are 615 
artesian wells yielding an aggregate discharge of COO cusecs. The average 
depth of the borings is 1,188 feet, and the maximum 6,015 feet. The cost of 
the borings appears to average about thirty shillings or twenty rupees per foot 
of depth. But these deep" and expensive borings were made cliiofly for the 
purpose of affording a drinking supply to anen and cattle ; and an expenditure 
which would bo justifiable in securing the water necessary for this purpose 
might be quite impracticable where the object was the irrigation of land. 
Thus many to^vns in Upper India have provided themselves uith drinking 
water at a cost of four annas for every thonsand gallons supplied. The - 
average daily consumption being only about ten gallons per licad of 
population, the cost for each person works out to under one rupee a year. 
But for each aero of ordinary cultivation at least 250,000 gallons would be 
required, and the cost of this at the same rate would he over Bs. 60 per 
acre, or about twice the whole value of an ordinary irrigated a’op in Norttiern 
India. 


220. From a Consular Report of 1902 wc Icam tliat from 1856 to 1890 
in the South of the Department of Constantine in Algeria there had been 
bored 690 artesian wells having a mean depth of 142 feet, which yielded a 
total discharge of about 200 cnscos. In two other Departments 104 wells 
yielded 4’16 ousccs. Altogether these wells may perhaps provide 50,000 acres 
of cultivation— an area which becomes insignificant wdien compared with the 
many thousand square miles of the Algei’ian Sahara. It is in fact the groat 
extent of the gathering ground required to give even a small artesian flow 
•that renders these sources of supply inadequate for the irrigation of more timn 
a comparatively insignificant area, 

221. Jlecommendaiions . — Nevertheless there is, according to the geologists, 
a possibility of tapping artesian supplies in certain areas, and, judging from 
some recent results, the cost of a successful boring 1,00.0 or 1,200 feet deep 
would not be um’casonahlo if it yielded a supply of a quarter to half a cuscc. 
For instance at the Ib river, in the Central Provinces, a boring in search of 
coal cost only Rs. 4,716 for a depth of 600 feet, and the contractors offered 
to go down to 860 feet for an extra Bs. 2,667. It would cei'ffiinly he worth 
while in many parts of India to spend Rs. 10,000 for an artesian supply that 
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\roTild suffice for the irngation of 100 acres, although, collectively, the total 
area that could be irrigated in this way might not lead to any substantial 
increase in the protection afforded against famiize. Cn the whole, therefore, 
we think that, although the pi’osi)ects of utilizing artesian wells for irrigation 
are not sufficiently promising to justify any considerable outlay, the possibilities 
should be more fully investigated, and that experimental boring should be 
made in any tract liable to famine in which the geologists may consider that 
the conditions are specially favourable for ai’tesian action. It is iiossible 
that in such tracts a few bores might be made, each of which Avould protect 
a small area at a moderate cost, although it is certain that no considerable 
area can ever he protected by these means. 

222. Siib*€/rffsi^n wells . — have hitherto been considering the case of 
those artesian wells in which a supjily of water is delivered at , or above the 
level of the ground surface. Even il’ wells of this kind can seldom ho successfully 
made, there must he many cases in which water uill rise in the bores above tlie 
level of the surrounding ground- water, although the hydrostatic - pressure will bo 
insufficient to force it to the surface. Tlieso are sometimes called sub artesian 
wells. In paragraph 176 we have referred to the successful attempts which 
have been made in Gujerat and elsewhere to connect existing wells with water- 
supplies underlying the ground watere, and we have recommended that 
borings should he made for this purpose, and the results systematically recorded 
in a subsoil water-survey. We tliink that more may he done by improving 
the supplies to existing weUs in this way, by means of borings of moderate 
depth, than by attempting to tap really artesian supplies by more expensive 
borings of much greater depth. 


PillT I 
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(c) Minor works, outlay on wliidi lias been met from general -reve- 
nues. This includes all works wliioli have not been classed as 
productive or protective. 

It may be remarked that tbc classij&cation of a work as ‘productive’ or 
‘ protective ’ depends on the estimate formed of its probable remunerativeness 
at the time of sanction, and does not necessarily denote that the work Mfils ' or 
does not^ fulfil tbe conditions of a productive work. Some works classed as 
‘ productive ’ wore sanctioned as such before the conditions of a productive work 
liad been clearly defined, and others have failed to fulfil expectations. On the 
other hand, the Swat River Canal, which was classed as a protective work because 
it was at one time thought improbable that it would fulfil the conditions of a 
productive work, has inovcd highly remimcrative and has more than fuMUed 
those conditions. 

226. Stil-elasses of minor toorArs.-— Similarly, the term ‘ minor works ’ does 
not necessarily connote works of small importance or of an unremunerative 
character. Many of the minor works arc of considerable size and arc very profit- 
able. Por some of them capital accounts aro kept. A great many minor works are, 
however, old works constructed hy former rulers of the country, which have been 
•taken over and improved hy Government ; others arc works whicli have been 
constaracted by Government, and extended piecemeal from time to time as funds 
could be spared for the purpose from the ordinary irrigation grant ; others are 
village works which have been constructed by private proprietors or communal 
effort, for the upkeep of which Government has imderlaken certain responsibi- 
lities in consideration of the revenue which is dependent on their mainten- 
ance, or the control and management of which has been assumed by Govern- 
ment owing to disputes between the i)artics interested, or their inability to main- 
tain the cflicicncy of the works. There are thus several types of minor works, 
which arc snb-divided into three recognized sub-classes in the administrative 
accounts of irrigation works, mu ., — . 

(i) Minor works, for which capital and revenue accounts are kopi. 

(ii) Minor works, for which revenue accounts only aro kept. 

(iii) Minor works, for wliich neither capital nor revenue accounts are kept. 

The pmcipal works under (iii) arc the village tanks in Madras which are 
referred to in Part II, paragraph 241. 

_227. The budget head ‘Minor works’ includes Avorlcs other than irrigation 
and is divided into three classes as under ; — 

I. Minor works. Irrigation. 

II. „ . „ Navigation. 

HI. ], „ ilgricultural. 

Each of these may be divided into tho three sub-classes shown above. Minor 
works. Navigation, compnse all purely navigation works, excepting the Hijli 
Canal which was sanctioned as a productive work. Minor works, Agricul- 
tural, include flood embankments and drainage works which aro not counoctod 
with or ancillary to irrigation works. . . . ’ 

228. Distinction letvseen major and minorMorks in the -animal IPimnce 
Accounts of the Government of India. — In the administrativo accounts of 
mngation works the transactions on each individual work or group of works 
are therefore recorded imder ‘ productive works,* * protective works,’ and the 
various classes and sub-olassos of ‘minor works.’ In the annual Pinance 
Accounts of the Government of India, the revenue accounts of all works are 
exhibited under two main divisions, «w., * major irrigation works ’ and ‘ minor 
works.’ The former term comprises all productive and protective works as 
defined above; the latter every class and sub-class of minor w'orks. There 
are, however, important difiorences in.tiio way in which the accounts of 
major and minor works are rendered in the, annual Pinance Acoounts' to 
wmoh it IS necessary to rofer. • • 

Paoti - ■ LSI ’■ 
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220. 'J'Jie I'iujiiioo Accounts show, for both major and minor worlcs, all 
direct cliargcs against the revenue accounts during the year, .and omit, for both, 
the indirect charges that are dcbitable to the works, which consist mainly of 
charges to cover the leave and ponsion allowances of the establishment 
employcf). The main dillorcnco in the form of accounts- relates not to expen- 
diture but to receipts. These are of two kinds : direct ,aud indirect. The 
direct receipts comprise all recoveries of charges for irrigation which arc made 
in the foim of an occupier’s or owmer’s rate w'Mch is IctoWc from crop to crop 
on the area actually irrigated, or for which leases have heen taken ; and also all 
miscellaneous receipts, as for navigation,* use of water power, water-supply to 
towms, produce of plantations, etc. These together constitute the direct rccoipfe. 
The iumrect receipts represent ouhancemonts of land revenue w’hich arc directly 
attributable to canal advantages, hut Avhich arc distinguishable from and inde- 
pendent of the charge for canal hrigatiou. In Sind the greater part of the irriga- 
tion revenue on both major and minor works is indirect ; but the water rates 
leviable in foreign Stales and in jaffir lands are treated as direct revenue. In 
other provinces the irrigation revenue on major works is wholly or mainly direct. 
While on minor works it is generally iudivecl ; hut on many works*^ of both 
classes the receipts arc jjartly direct and partly indirect. The main difference 
between the Finance Accounts for major and minor works is that the former 
show for all proAunccs not only the direct receipts, but also the share of land 
revenue for which each work is entitled to a book credit ; whorciis the latter 
show the direct receipts only* which in the case of many minor works are but a 
small proportion of the revenue due to the works. 

230. There is also another difference to he noted. The annual Finance 
Accounts show for each major work the amount to be debited as interest on 
the direct capital outlay, hut for minor works interest accounts are not main- 
laincd. 'I he sum of the dcl)its to individual major w'orks rciu’csents the share of 
interest, charges on the public debt which is chargeable to revenne-prodnoing 
irrigation works. '1 hesc interest charges arc stniok on the total direct capital 
outlay, and not on the expenditure wlxich has been actually met from loan 
funds ; for the cost of protective woi*ks has not been met from loan funds at all, 
and part of the recorded outlay on some productive works has been actually met 
from general revenues. It is, however, immaterial whether the cost of a major 
work has been met from loan funds or from general revenue ; in the former case, 
debt has been contracted; in the latter, the amounts spent on construction might 
liavc been dcrolcd to the reduction or avoidaucc of debt, if the work had not 
been constructed. 

231. It is noldiificull to explain these differences hotwocn the Finance 
iXccoiints of major and minor works. The former have been deliberately 
undertaken more or less as commercial undertakings, or linanoial investments. 
I’roduotivc works have been* sanctioned and constructed from loan funds in the 
expectation that they would be dncctly remunerative investments ; and in the 
case of protective works a certain.Gnancial return has been looked for, although 
the works may have been sanctioned on other grounds. For all such works it 
is desirable to maintain regular interest accounts, and to record clearly alhforms 
of revenue, whether direct or indirect, for which they arc entitled to credit. 
"With a few exceptions, however, minor works have not been undertaken in the 
same way. Government has been compelled, in the ordinary course of admin- 
istration, to take over or to incur certein responsibilities in respect of a number 
of existing works, for the improvement or maintenance of which various sums 
have been allotted, from time to time, as part of the normal expenses of 
administration. The expenditure incurred, on many of these works has been 
incurred in consideration of the revenue dcjJcndcnt on them, and has not been 
the causa causatts of that revenue. In others it is difBcult to distinguish 
bcln cen the areas of old and now irrigation, or to detcaminc vciy accurately the 
increase of revenue due to the recorded 'expenditure. It is true that some of 
the larger and more recently constructed works, with capital accoimts of their 
own, differ only :^m major works in that they were constructed out of the 
ordinary grant for minor irrigation works, and there would be no difficulty in 
accounting for them as for major n orks. But interest accounts cannot be 



maintciinod when there are no capital accounts, or when the revenue actually 
created bj' capital expenditure cannot be accurately determined. It is for these 
reasons that the finance accounts are not encumbered with interest or indirect 
revenue accounts for minor works, and do not therefore exhibit the true finan- 
cial results of these n orks. The revenue dependent on each work or group of 
Avorks and, if possible, the increase of revenue duo to capital expenditure 
incurred are, iiowever* shown in the annual Administrative Accounts of the 
Public Works Department. 

.232. Imperial and Provincial Works of any class may be either 

Imperial or Provincial, according to the arrangements made at the time of 
framing the financial agreements which are .entered into from time to time 
between the Imperial and Provincial Governments. We shall consider later 
on the general question of the provincialization of irrigation works ; it will 
suffice at present to indicate in a leu words the existing practice. Productive 
irrigation works have been provincialized in Bengal and the United Provinces ; 
but in other parts of India they are Imperial. All protective irrigation works 
at present in operation arc, without exception, Imperial. Minor works are 
Provincial in Bengal, the United Provinces, Madras, and Brnnaa. In aU other 
provinces they are Imperial, though there are a few small works in the Punjab, 
and one in Bombay, Avhioh are i'rovincial The Punjab Provincial works have 
been constructed iu recent years out of provincial revenues, and the Bombay 
work has been provincialized in the circumstances explained in Part II, 176. 

233. Pfivoevs of sanction . — The Government of India have poAver to sanc- 
tion estimates for ordinary imblio works up to a maximum limit of ten lakhs 
exolusiA'e of charges for establishment. Bocal Governments and Administrations 
can sanction, up to the same limit, estimates for Avorks Avhich are chargeable to 
Provincial fiinds. In the case of Imperial AV'orks their powers of sanction are 
limited as beloAA* 

Rs. 

Governments oi Madias and Bombay ..... 2,00,000 

Other Locul'.Govcrnmcnts ....... 50,000 

Local Administrations ....... 20,000 

These poAvers of sanction may be exorcised in respect of minor works, but 
do not apply to noAV productive or protective works. As regards productive 
Avorks, the capital cost of which is met from loan funds, the Secretary of State 
is at present the only authority that can sanction an estimate for a new a\ ork. 
Until recently all estimates for new protective Avorks required the sanction of 
the Secretary of State, irrespective of the amount. This ^e has been lately 
relaxed, and the Guvermnent of India can now sanction such estimates amounting 
to not more than ten lakhs, hut the sanctions are reported to the Secretary of 
State. 

23di. After the closm’c of the fonstruction estimate for a Avork, on its 
virtual completion, estimates for Avorks of development, extension, or improve- 
ment, if not exceeding ten lakhs, may be sanctioned against the open capital 
account of the work Avithout reference to the Secretary of State, under the 
following conditions : — 

(i) If the work has fulfilled or is considered likely to fulfil the con- 
ditions of a productive Avork, estimates chargeable to the open 
capital account may ho met from loan funds. The Government 
of India can sanction such estimates up to the fimit, for 
any one Avork, of ten lakhs. The limit to the Local Govern- 
ment’s powers of sanction in sudi cases is restricted to Es. 25,000 
or Es. 10,000, according as the expenditure proposed is likely to 
he ill itsdT remunerative or not. 'Jhc former limit Avould apply 
to an estimate for a new distributary which would lead to an 
extension of irrigation ; the latter to such a work as a new bridge 
or drainage work, required in connection with tbc project, but 
not likely to lead to an increase of revenue. 
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(ii) In tlie case of ■worlts originally classed as productive, but wliicb 
have not fulfilled and are unlikely to fulfil tlio conditions of a 
productive work, estimates chargeable to the open capital 
account may not be met from loan funds. All fnmer capital 
expenditure on such works must be met from general reve- 
nues, that is, from the grants for minor iiaigation works. 

(iii) Expenditure chargeable to the open capital account of a protective 
or minor work may bo sanctioned by tho_ Government of India 
or the Local Government uithin the limits of their powers of 
sanction. 

235. It will thus bo seen that the power of sanctioning expenditure from 
loan funds on irrigation works has been verj' jealously guarded. A work must, 
in the first place, be classed as productive, and this camiot be done without the 
sanction of the Secretary of State. Aiter the completion of the construction 
estimate, fiulhcr cxpcnditui’c cannot be incurred from loan funds, unless the 
work has actually fulfilled the conditions of a productive work, or gives fair 
promise of doing so witliin ten ycai-s of its completion. The orders of Govern* 
ment on this point are usually issued after the completion report for the work 
has been submitted and considered, 

236. This practice is based on the xwmciplc that the public works debt 
shoidd be productive ; and that no addition should bo made to it for expenditure 
on revenue-producing works, unless there is a reasonable assurance that it will 
produce within a reasonable time an increase of net revenue sufficient to cover 
all charges for interest. The rigorous adoption of this policy in the past hardly 
requkes justification. If large and costly projects had been recklessly coustrueled 
all over the country, in consideration only of tbo great indirect benefite that 
might be anticipated, and without reference to their value as financial invest- 
ments, tbo burden of tbo ‘ hiigation debt would have served as the ’strongest 
argument against further extension. As it is, the few works classed as pro- 
ductive which do not fulfil the conditions of a productive work, wore, with one 
or two exceptions, sanctioned before those conditions had been dearly laid down, 
and the works which have since been comtructed from loan funds bavo proved 
highly remunerative. The total net revenue for the year 1000-Dl from ^ the 
works classed as productive, including those which have proved um’cmunerativo 
or are not yet fully developed, exceeded the interest chai'ges for the year by 
over 115 lakhs and yielded an avcRigc return of 7’09 per cent, on the total direefc 
and indirect capital outlay. It may be added that the works thus constructed 
hav’e a far greater protective value thou any that could have been cou^ructed, 
at many times their cost, in those parts of the coxmtry wMoh still require pro- . 
tcctioD. Moreover, jiassti- with the construction of these works, a number 
of protective but non-productive works havo also been cai’ricd out, on a scale that 
has at any rate been sufficient to show the necessity for caution in tho prosecution 
of such works. 


Section II.— EEOPOSALS EOR CLASSIEIOATION AND EINANO- 
ING 01? IRRIGATION WORKS. 

237. Samliona against the Oj}ea_Ca 2 ntalJccounis of JProductive Worhs.— 
However strongly the results referred to in the preceding paragraph may 
justify the financial policy which has been followed in tbo past, tbey may 
also bo urged iu fafour of a relaxatiou of that 'policy iu tho future. We 
would, in the first place, recommend a reconsideration of tho inle luidcr 
which the cost of works ' sanctioned against the open capital account oi a 
project which has not fulfilled tho conditions of a productive work, must be 
mot from general revenues and camiot be charged against loan funds. It may 
be said with reason that a large irrigation project can never be considered 
as completed ; and that, if it is to bo worked to its utmost capacity, contmnal 
additions to. thb capital account must bo made, in the same way as they are 
made fpr railways or any other expanding commercial undertakmg. In Part II of 



this repott we show that, as a consequoiicc of the excellent itilc nnder which 
charges against the open capital account may he mot from loan funds, this principle 
lias been acted on with most satisfactory results in the case of all the great irriga- 
tion works which are really productiTO ; but that in the case of the works which 
have not fulfiUed the conditions of a productive work, there has been little or no 
progress since the completion reports ontho construction estimates were submit- 
ted. The rule tlmt the cost of subsequent extensions and improvomonts must he 
mot from general revenues, has effectively prevented all attempts to render an 
unrerannerative work less unremnneranvo or more of&cient. This has been 
well illustrated by the history of the Kurnool-Cuddapah Canal ; but tho stagnant 
condition or low mte of improvement on all canals to which this rule applies 
indicates the desiraliility of relaxing it. The present rules do not even allow 
tlie cost of an improvement which would ho in itself remunerative, and so tend 
to improve tlie financial return on tho project, to he met from loan funds ; 
though the strictest financial purist could hardly object to tliis being 
done. We would, however, go fiu’llmr and recommend that the cost 
of any work which may he sanctioned by competent authority against the open 
capital account of a work which is classed as productive, should he met from 
loan fmids. It may be desirable to restrict the powers of sanction for such works, 
hut wo do not undei'sland why the cost of necBssary additions to the capital 
account of a work classed as productive shoiild he met from general revenues 
merely because the work has not proved as rcmmicrative as was anticipated 
when it was sanctioned ; especially in view of the profits realized from the wliole 
tystem of productive works of wliich it forms a part. This is, however, a minor 
matter, though the inoreaso of the eflQcienoy of several important works 
undoubtedly depends on it. 

238. JProtcGtive worlcs, — A question of still greater importance is whetber 
it is any longer necessary to restrict the employment of loan fimds to works wbioh 
arc expected to fulfil the conditions of a produotivo work j or, in other words, 
whether future progress in the constraotion of irrigation works which, whatever 
their protective value, are not likely to fulfil the conditions of a productive 
work, should be limited by the funds that may bo available from general 
revenues, including the share of the famine grant that may be devoted to such 
works. There can be no doubt that, in the past, progress on irrigation works 
not classed as productive has often been restricted or prevented by budget 
ejdgencies ; and as we propose a far more liberal expenditmu on such works in 
futiwe, we think it necessary to examine this question rather fully, ns it 
is an essential part of any programme of irrigation works that progress in construc- 
tion should he continuous, and should not be liable to suspension or interruption 
owing to budget exigencies. On general grounds, and subject hlways to one 
important condition, wo see no reason why the cost of works for preventing or 
minimizing the intensity, extent, or cost of famines, may not be met from loan 
funds as legitimately as the cost of produotivo public works, or, to take a more 
apposite instance, as the cost of strategic railways. The condition to which we 
refer is that involved in the wise policy of the famine grant, which imposes 
bh the omTent generation of tax-payers the obligation of pronding annually a 
certain sum to be set aside for famine relief, protection, and insurance. We do 
not propose in any way to lessen that obligation ; but merely to consider whether 
the present system of meeting the cost of new works is practically the most 
convenient that can be adopted. Wo recognize that, from a pm’ely finanoial point 
of view,, it is immaterial whether the cost of the works bo mot from the grant 
against which it will be -a final charge, or whether it bo mot from loan funds, 
an equivalent amount being rendered available from the grant for the reduction 
or avoidance of debt. It is a question of accounts rather than of finance, as in 
the long run there would be no real increase to the debt in either case, unless 
the total expenditure on works should exceed the amount which under present 
rules may be contributed :ti’om the grant. We shall, in tho first place, therefore 
consider whether the Famine Fund will be adequate for the regular financing of 
all new protective works that may be proposed. 

' ' 239. The constitution of the Famine Eelief and Insurance Scheme' in its 
later form is clearly explained in paragraphs 631 to 638 of the Eeport of the 
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Famine Commission of 1898, Tho leading fcatuves of ITic sclieme, at tlie time 
tlmt that report >vas irritten, may bo thus summari;?cd : — 

(i) The annual amount of the grant had been fixed at 150 lakhs. 

(ii) The first charge on the grant was the actual cost of famine relief. 

Money not required for this pmpose might be devoted in part to 
the oonslruotion of proixiciive railways and irrigation works, and 
the balance applied to the reduction or avoidance of debt. 

(/i*) In years in which the actual cost of famine relief was less than baK 
the annual grant, the maximum sum to be devoted to protective 
railways and irrigation works was limited i.o half the grant, or 
73 lakhs. During years of famine, tvlion tho actual cost of 
i^amine relief would bo likely to absorb more than half the grant, 
the expcnditxirc on protective i*aihvay.s and iirigation works nns 
to be reduced to the lowest possible limits. 

(?j5) The payment of the excess over net revcmio of the guaranteed 
interest charges on tlie capital accounts of the Indian Midland and 
Bcngal-Nagpur Railways formed a fa’s! charge on the share of 
the grant allotted for prol ectivc railways and imgation works. 'J he 
Famine Commission stated that the annual amount of this charge 
appeared to average 40 lakhs. They suggested that, as most 
of the protective railways had been constructed, no part of the 
grant should, in future, be appropriated to tho construction of new 
1 ‘ailway.s, and that tho milway share of tho grant should be 
restricted to the amount necessary to meet the interest charges 
referred to above. Taking these charges at 40 lakhs, it was 
shown tlmt the maximum amount available for new protective 
works would be 35 lakhs, which would bo subject to reduc- 
tion in years of famine; and it was recommended that the 
greater part, if not tho whole, of this amount should be devoted 
to proteofciro ii’rlgation works, provided always that a uutable 
programme were forthcoming. 

240. Tho Secretary of State has accepted the recommendation that no part 
of the grant should be 'devoted to the coaistniction of new railways ; and xuidcr 
present lailcs tlie maximum amount tlmt may be devoted to protective imgation 
works may be taken at 73 lakhs, l(^s the ’amount required to meet interest 
charg< s on the Indian Midland .and Bengal-Nagpur Bailways. 'We find that 
there has been a gi’cat diminixtion in the amount of these ebavgos since the Repoi’t 
of the Famine Commi.ssion xvas written, th.atthoy will probably not avemgemore 
than five lakhs for a few years, and t.hat they .are likely before long to disappear 
altogether. It thus appears that in ordinaiy yc.ars something like 70 laklis may, 
as a maximum, ho avnilable Cor protective -works; this may eventually be 
incrcased to 73 lakhs, but tho amount may be subjee.l to serious restriction in 
years of famine. 

211. "Wo have endeavoured in this repoi’t to indicate the field that exists in 
each province for the construction of irrigation works wliicli will give the 
counti’y all the protection against famine that iirigation is capiahle oT alVording, 
at a cost wliich xvould not he wliolly indefcnsihlc and prohibitive. W e are unable 
to state exactly what tho tolal cost of tho works xvill be, or what annual rale of 
expenditure may hereafter be attained on them. This will depend on the policy 
and circumstances of tlie future, wliicU we, can noitlicr foresee nor control. But 
the need for protection against famine is groat tbroughont the land, and we do 
not think it a sound policy to limit the progress in construction of works 
designed to afford the required protection, by tho amoimts wliich can he spared 
annually for the purpose from the general revenues of tho country. Progress 
must at first he slow, but we are not without hopes that when tho prelirainaiy 
investigations which we have recommended har-o been made and the public 
works estabb'sliments have been brought up to the necessary strength for coping 
with the work that Res before them, a programme of valuable protective works 
will be forthcoming, on which there will be no difficulty in attaining an annual 
rate of e:qjenditare far in eicess of the amount that may under present rules be 
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made available from tbe famine grant. At any rate ve think that the expendi- 
ture should not he limited to the amount that can ho provided annually 
from general revenues; and also that u'orks should ho so financed as to 
prevent the possibility of progress on those which have once been commenced 
'^heing intciTuptcd before they are completed, in order to prevent or reduce a 
deficit in the budget in year’s of famine or financial pressure. We consider 
•'‘veover that, whether future expenditure on tlicse works can or cannot be mot 
j.ii the famine grant, a change in the present system of classifying and 
(financing irrigation works is desirable on other grounds. The present system 
appears to us to bo unnecessarily complicated, and in .some degree to obscure the 
position of the famine grant. For instance, if it is thought that a work will yield 
a rekun of 3| per cenC on the sum at charge ten years after its completion, it 
is sanctioned as a productive work and involves no ohavge on the famine grant. 
If, however, it is thought that it will be likely to yield a return of only 3 per 
cent., it is sanctioned as a protective work and flic whole cost of the work is 
charged finally against the grant, the balance at the credit of which, or, in other 
words, the amount .shown as applicable to the reduction and avoidance of debt, 
being reduced by the .same amount. We may instance the case of the Swat 
River Canal, which, although classed as protective, is now actually paying 10‘4-1 
per cent, on its capital cost of over 41 laklu?. It is true that a large portion of 
this cost was not, as a matter of fact, met from the famine grant; hut neverthe- 
less a sum of Rs. 26-^- lakhs has boon charged against the grant simply in conse- 
quence of a too cautioiLS c.stimatc of the financial prospects of the work 
when the rcvi.sed con.strnction e.stimate was sanctioned. As already stated, the 
distinction between productive and protective works is an artificial one, and 
the tcrjn.s do not really denote that such works .arc actually rcmmierative 
or uiu’cmuuerative, Init merely indicate the estimate formed of their financial 
])Tospects at the time that they were sanctioned. The distinction is not main- 
tained in the revenue accounts which are included in the Finance Accounts of 
the Government ; nor is any similar distinction maintained in the case of railways. 
It will, moreover, often be difiQoult in practice to discriminate between the two 
classes in the new works that may hereafter be submitted for sanction, or to 
decide correctly the fund to which each should bo chargeable. 

242. Capiialkation of part of famine grant to meet capital otitlay on pro- 
ieelive toorJes. — It appears to us, therefore, that the distinction between produc- 
tive and protective wrigation works should be done away with, and that all 
capital outlay on major works should in future be met from loan funds, aU 
charges for interest which are not covered by net revenue being debited to the 
famine grant. This is iho plan which has been followed in the case of the two 
famine Kiilways, the capital cost of which has been mot from other sources, while 
the payment of the excess of guaranteed interest over net revenue has been 
accopte'd as a charge against the famine grant. This plan appears to us more 
correct in principle than that which has hitherto boon followed in the case of 
irrigation works, and much more convenient in practice. We feel some difiidenoe 
in recommending definitely a change of system which may he open to objeo- 
tions that have not occurred to us, but wo desire to suggest the following 
proposals for the consideration of the Government of India : — 

{i) That the present distinction between productive and protective works 
be done away uith, both being included in the class of major 
works ; and that all future capital outlay on major works bo met 
from loan funds. 

{ii) That the net interest charges, i.e., the excess of full interest oliargcs 
over net revenue,^ on every major work hereafter sanctioned 
should, until its interest acoount has been cleared, be shown 
against the famine grant. 

liii) Similarly, that the excess of net revenue over full interest oharge.s on 
every major work hereafter sanctioned should bo credited to the 
famine grant until its arrears of interest have been cleared. 

{iv) That the balance’ of the famine .grant, remaining- after the cost of 
famine relief, the grants-m-aid of private agricultural works, and 
• - the interest charges on major in’igation works and the two famine 

?arfc I ' M 
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railways, tare been dedaotecl, should he shown as applied to the 
reduction or avoidance of debt. 

(«) That tbo Government of India be empowered to sanction all estimates 
for major works of which the amount for “ works ” does not 
exceed 10 lakhs of rupees ; estimates above this amount only 
being forwarded to the Secretary of State for sanction. The 
powers of sanction of Local Governments and Administrations to 
be fixed hereafter. 

243. With regard to («) and {iii), the modus operandi would be simple. 
Dn the completion of the annual revenue accounts, all major works which 
may bo hereafter sanctioned, and the arrears of interest on which Irave not been 
cleared, would be grouped into a sepamte list, and the excess of the total inter- 
est charges over total net-revenue would be debited to the famine grant. 

244 Proposal (iii) has been framed to meet the objection that the interest . 
charges during construction, and for the first few years after construction, of a 
work which is certain to fulfil the conditions of a productive pubhc work, are 
not a fair charge against the famine grant. Wo consider it undesirable, how- 
ever, to maintain a distinction for accounts purposes between productive and 
protective rvorks ; or a classification which does not really indicate whether a 
work is remunerative or otherwise, but depends solely on the estimate formed of 
its financial prospects at the time of sanction — an estimate which may be often 
falsified by the event. We propose, therefore, that the net interest charges on 
every new work hereafter sanctioned, whether likely to be productive or not, 
should bo debited to the famine grant ; but that, the excess of net 

revenue over interest charges, which will eventually occur in the case of the 
more remunerative works, should be credited to the grant until the interest 
account has been cleared. After this has happened, surplus revenue should be 
credited to general revenues and not to the famine grant. We have also pro- 
posed in (ii) that net interest charges, arising after the arrears of interest on a 
work have been cleared, should not be charged against the. grant. When all 
arrears of interest for a particular work have once been cleared, the work must 
be regarded as remunerative ; and, though a casual charge for interest may 
occur in an unfavourable year, it is certain to be cleared within a diort 
time. We propose therefore that, as soon as the arrears of interest on any work 
have been oleared, it should be removed from the list of works, the net interest 
charges or surplus revenue on which are to be debited or credited to the famine 
grant. 

246. It may be objected that this scheme does not provide for expenditm’c. 
to be incurred under the open capital accounts of works already completed, as 
it is impossible to consider separately the interest charges due to this expendi- 
ture and those on the whole work. As regards existing works classed as 
productive, the only change in present practice involved in our proposals will 
be, that expenditure on the open capital works of a project that has not actually 
proved productive will be met in future from loan funck ; but w'e have already 
expressed an opinion that such a change is very desirable. In the case of 
existing protective works, the capital cost of which has aheady been or is being 
met from the famine grant, we also consider it reasonable that further charges 
for open capital "worlis should be met from loan funds, and should not be 
charged against the famine grant. The expenditure that may be thus incurred 
is not likely to be large,— for very large extensions would probably be sanctioned 
as separate works — and, whatever expenditure is incurred, it will often be in 
itself productive. It may also be pointed out that the grant receives no credit' 
for any net revenue derived from these works, and it would on this account 
be unreasonable to debit it with interest on any future expenditure that 
may be incurred in connection with them. ^ 

246. Advantages of the proposals . — The principle of these proposals 
lias been already accepted by Government in the case of the famine railwajjs, 
and has been signally justified by the results which have ensued on ite 
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adoi>tion. It mut.t ])e difficult to overrate the protective value ' of tlic 
two fine railway systems wlucli have been created at uo greater cost to tlio 
tax-payer than *tlie amount of tlie not interest charges which have been met 
from tile famine grant ; charges whicli have for many years been dimirashing, 
and which arc likely before long to disappear altogether. Similarly the 
adoption of om proposals will render it possible to give, the countiy all the 
protection against famine which irrigation can aflbrd, at a rate of progress 
which will ho wholly independent of the famine grant, and which will be limited 
only by the strength of the estabh'shment available for designing and executing 
thc worlcs. 11 will also protect the famine grant against final charges for 
expenditure on which a full financial rctuni may be expected ; and wiU lead to 
a simplification of irrigation finance and accounts which appears to us very 
desirable. It may he added that it will not have the effect of relieving the 
tax-payer of his obligations in respect of the famine grant.' We do not 
propose any reduction in the amount to be annually reserved for purposes of 
famine relief, protection, and insurance; but merely a more convenient and 
effective distribution of the balance which is likely to be available for protection 
and insurance after providing for tbc cost of actual famine relief. 

247. Minor uoorlcs, — We have next to consider the financing of minor 
works. Prom what has been said in paragraph 226, it will be scon that a great 
many of these works may be regarded as revenue-sustaining rather than as 
rcvcnne-creating works. They arc Govenmicnt, village, or private works, which 
have existed from time immemorial, and on the existence of which a large amount 
of revenue depends; the expenditure incuiTcd on them by the State, and 
the obligations which it has undertaken for their future maintenance, have 
been incm’rcd and midcrtaken, more in consideration of the revenue and of the 
agricultural interests depending on them, than for the sake of bringing now- 
lands imdcr irrigation, or of creating new revenue wffiich would justify this expen- 
diture as a financial invesimont. The expenditure inemved on these w'orks may 
he regarded in almost tbc same light as the cost of collecting the revenue, being 
absolutely essential to its full realization. Such cxpenditm’c cannot legitimately 
be met cither from loan funds or from the famine grant. All outlay on minor 
worlcs of this kind lias therefore been met very properly from cmTent revenue 
or the ordinaiy irrigation grant. 

248. Transfer to major worics of all minor worJts with reliahle capital 
accoimis. — ^But it has also been shown that there are many minor Avorks on a 
dillcrent footing— -W'orks w'hioh have a capital account of their owm, and a 
revenue account which is credited only with such rcA^enue as may bo fairly 
attributed to the oajiital outlay recorded. Some of these w'orks fulfil the condi- 
tions of a productive wwk ; all arc essentially proieclwe ; and the only reason 
■uffiy they have not been classed as major works is, that all expenditure incurred 
on them has been met from the ordinary irrigation grant. Capital expenditure 
on w'orks of this class does not appear to us a fair charge against current revenue; 
and we think it probable that their irrigating capacity could he greatly dci’-cloped, 
and their productive and protective value increased, if they Avero treated aa 
major Aiurks. Wo recommend therefore that all existing minor works, for which 
both capital and revenue accounts are now kept, and the I’evenue accounts oi 
which can he accepted as indicating, Avith reasonable accuracy, the true return 
due to the capital expenditure, should be transferred to the class of major 
works, whether they actually fulfil the conditions of a productiA’-e work Or 
not. We also desiro to repeat the recommendations made in paragraph 683 
of the Itepoi*t ,of the T'amino Commission of 1898, that all new minor 
irrigation works which will form no integral part of existing minor works, 
and which are likely to cost more than Es. 60,000, should be sanctioned 
as major works, so that current revenues may ho relieved of -the cost' of their 
construction. It is not necessary that a separate account should he kept for 
each work. Bor purposes of 'account it may often he , possible to group together 
aH the works in the same district or some other oonveniont area. 

' 249, One bonseq^uenoo of the adoption of the former of these rcoommonda- 
tions will bo, that the public w'orko debt Avill be- iacrcascd by the amount of 
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{Uo direct, capital outlay on tlic minor worlcs to belransforrcd to l.hc cbw ot major 
u'orka, the general or unproduclirc debt being decreased by the same anionnt. 
We understand that Trhen it was decided to cxliibit separately, in the annual 
Pinance Accounts, ihcainonnlsof the non-productive and public works debt, it 
was j)roposcd to include in the latter the direct capital outlay on all irrigation 
works for which capital and revenue accounts were kept, whetlier the outlay 
bad been met from loan funds or from current rerenne, on the general consi- 
deration stated in paragiuph 230. AIlArorhsof which the capital cost iras to 
bo included in the public works debt, were to form a distinct class under the 
name of ‘ major works.’ Owing, however, to the uncertainty that then existed 
as to the reliability of (he capital and invcnnc accounts of many irrigation works, 
the cost of which had been charged against revenue, it was considered advisable 
to exclude all snob works from the new class of ^ major works,’ andto^class 
them, as well hs all works for which no capital accounts were kept, as ‘ minor 
works.’ It has thus happened that the term ‘ major works,’ includes produc- 
tive and protective works only ; but there appears to be no real reason why irri- 
gation works, charged against rovonne. which fulfil the essential conditions of a 
major work, fir., that reliable capital and revenue accounts are maintained, 
should not he tTaiisfeiiud to that class, and the capital outlay incun'ed on them 
included in the public works debt. lire nntlerjiand (bat the Secretary of State 
has recently sanctioned the transfer of one important work of this class, Uio 
Upper Sutlej Immdation Canals, from the class of minor worlis to that of pro- 
ductive works. This work ftilfillod all the conditions of a producti^'e work ; nut 
we tliink that, if our pievions recommondaiionto abolish the ilistinciion between 
productive and proteefivc worlis is accepted, aU minor works ■which have reli- 
able cajntal and revenne accoimts might nitb advantage be transfen'cd to the 
class of major works, even if they do not fulfil all the conditions of a productive 
work. 

250. Capital accovds ofmhior waris, — a corollary of these proposals, 
we noulil suggest that no capital accounts should be maintaiued for lho.se minor 
works which now have them, but which cannot bo transferred to thf, class of 
major works owing to the um-ellabilily of the capital and revenue 'ccounts 
hitherto niaintaineil, or to the diflienUy of niaicmg tlicm rclinblsi Such 
works should be transferred to the sub-olass of minor^ works for wl rii only 
revenue accounts are kept. It is usclcts to maintain capital accounts .^ieh are 
altogether misleading. There is a precedent for the action recommendatg^n tlio 
case of the Lower Sutlej and Chenab Inundation Canals, the capital actn-tmtof 
which was recently abolished under the orders of the Government o /7/ndia, 
The.se canals were taken over by Government on the annexation of the Punjab, 
and have since been maiutnined j but the capital outlay recorded against them, 
during the 86 years they wore under Government management, amounted to 
Rs. ], 63,625 only, most of which was incurred in the construction of such works 
as bridges or inspection houses ; the area annually irrigated was about 300,000 
acres and tlie net revenue creditable to the work.s, after deducting all expenses of 
management, averaged Rs. 2,00,970. Thus, a.s long as the capital accomit uas 
maintained, a ret uni was sho'wn averaging 196 per cent, on pie capital outlay, 
which was of comse "wholly fictitious and misleading. 'J’his is a ^od instance 
of the unreliability of the cajiital and revenue accounts of some minor works. 

, * 

251. Simple classification iioto proposed.— -li these proposals are accepted, tliC 
classification of irrigation works will be greatly simplified ; and it wiU be more 
consistent and rational, and more intelli^ble to non-expci*ts in irrigation finance. 
In place of the classes and sub-classes previously shown (paragraphs 225 and 226) 
there will he the following ; — 

I. ISJjajor works ; to include all works for which reliable capital and 
' revenue accounts aro kept, whether the capital cost has been met 
from loan funds or the famine grant, or from current revenues. 

II. Hinor works j to include aH works for which oapital accounts are 
not kept, and to be sub-classfid ds follows 
(o) Minor works foi which continuous revenue accounts are kept 
(6) Minor works for which revenue accounts are not kept. 
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, Witli regard to the sub-classcs of mmor works, continuous rercuue Accounts 
should he maintained for almost all minor works ; but if they are * true minor 
works/ tliat is, works on which expenditure has been incurred more for the sake 
of protecting existing cultiration and revenue from retrogression than as revenue- 
prodneing works, the financial results will not be represented by the excess of 
rcrenufe 'over expenditure that may be shown in the revenue accounts. The 
revenue will in most cases be the revenue dependent on the works> and not that 
wiiich is a direct result of the expondifuro incurred. The main object of a 
revenue account for minor works of this kind is not to show how profitable the 
expenditure has been, but to indicate the proportion of the gross revenue 
dependent on tho works which has been required for its sustentation, or to pre- 
vent j’eirogression. Class U (7;) w'iU include small revenue-sustaining works 
which it may not be thought desirable to place in class II (u). The final outlay 
on petty works which are not expected to earn revenue, and on which no revenue 
is dependent, will also be accoimted fnr under this head ; as, for instance, outlay 
on surveys for works which have not been carried out, or the cost of carrying 
out boring experiments which are not chargeable to any particular work. 

1153. Ti'ansfer of improved minor tcorks to major works . — If the classifica- 
tion which we hare recommended be adopted, class II (a) will still include 
many works of great importance. As long as Government is contented merely 
to maintain and manage these works, or to introduce slight improvements from 
time to time as funds can bo spared for tho purpose, tliis classification is appro- 
priate and all the expenditure required may be met from emu’ent revenue. But, 
as has hepn pointed ont elsewhere in this report, great extensions and improve- 
ments are possible on some of these works, whioli will change their character and 
lead to a large increase of revenue and protection. As an instance, reference may 
ho again made to the Lower Sutlej Inundation Canals, and to the recommen- 
dations that have been made in paragraph 63, Part II, of this report. When the 
proposed expenditure cannot he met from current revenues, it will be advisable 
to transfer these works from tho minor to the major class and to open capital 
and now revenue accounts for them. For this purpose it will be necessary to 
determine the average value of the revenue dependent on the work at the time 
of transfer. The capital account to be opened will include no share of past ex- 
penditure, hut will ho debited with all the outlay incurred on the improvements 
proposed. The new revenue accounts will show annually, not only the total net 
revenue dependent on or creditable to the work, but also the amount due to old 
irrigation ; and the difference between these will be taken as the net revenue 
due to the capital outlay, by which the financial results wiU be determined. 
This is no new proposal. It has been adopted in many cases, particularly in 
Sind, in wliich minor works have been converted into productive works in con- 
sequence of extensive remodelling. Hitherto, however, such conversion has only 
been sanctioned when it has been shown that the remodelled work was likely to 
fulfil the conditions of a productive work ; but we think that a minor work 
should be converted into a major work whenever it is proposed, as part of a 
carefully prepared scheme, to expend larger sums on its improvement than can 
be met from the minor works grant, and to change its character from that of a 
minor into that of a major work. The expediency of incurring this expenditure 
will be a matter for the consideration of. the authority who is empowered to 
sanction the estimate ; hut when sanction has been accorded, the transfer to 
major works should follow as a matter of course. The effect of these proposals, 
if accepted, will-he the gradual transfer of all the more important minor works, 
and of those on which there is great room for develoxjmenl, to the class of major 
works J and;the assignment to this class of almost all new works costing more 
than Bs. 50,000. All future capital outlay on these works will be met from 
loan funds, though, as a set-off against the increase of debt, the share of the 
Eamino JTund which might otherwise he devoted to the construction of protective 
works will bo shown as applied to the reduction and avoidance of debt. 

253. Mnancing of minor works . — Wo have next to consider the financing of 
those minor works which cannot fulfil the conditions of a major work, as defined 
in paragraph 261, and which we have called ‘ true miuor works.’ We have ah’eady 
remarked that expenditure on revenue-sustaining works of this class must be 



86 


regarded as a normal oTiargc on general revenues, and cannot properly be met 
from loan funds or the famine grant. We have also expressed an opinion tltat, 
in some provinces, the obligations which have been undertaken by Govoniment 
in respect of these works, have not always been Kbcrally interpreted or very 
fully complied with, owing mainly to the inadequacy of the grants for nainor 
works. Wo think that in many provinces more money may, with advantage, ho 
spent on the improvement and upkeep of existing minor works of this kind, and 
that, in some, new obligations wul also arise which will have to be met from the 
minor works grant; such, for instance, as theoostoE experimental wells and 
well-borings; for, as before explained, the minor works grant covers not 
only irrigation, hut also navigation and agricultural minor works. If the grant 
is relieved of the demands which have hitherto been made on it for the 
improvement or development of the works which we propose to transfer to 
the class of major works, and for new minor works likely to cost more than 
Es. 50,000, it may bo possible to provide for aU necessary expenditure on ‘true 
minor works,’ without any considerable increase of the grants ■whicli have been 
sanctioned of late years. We have learned with satisfaction that the state of the 
finances has enabled the Government of India to increase the nonnal grants 
under this head for the year 1902-03, and that it is ooiitemplatod to give a grant 
considerably in excess of the normal, during the foUomng year. Iheso special 
grants should suffice to make ni> much Ice-way in the provinces in which less 
attention and money have been deVoted to minor works in recent years than 
they deserved ; hut we hope that there will be no great need for special grants 
of this kind in future, if the proposals made in tins chapter are accepted, 

? 

Section III.— PROVINOIALIZATION OP IRRIGATION WORKS. 

234. Frelimmarij . — ^Thc only question which remains to he considered in con- 
nection with irrigation finance is that of iheprovinoialization of irrigation works- 
It has been suggested to us that if irrigation works were all provincialized, and if 
the Provincial Governments wore allowed or required to devote all the ;^rofits that 
might acomo to them under the irrigation settlement to the construction of now 
or to the improvemout of old works, there would he a groat iucentive to careful 
and economical management, followed by a considerable extension of irrigation 
works. We readily admit the advantage of provincializing the management of 
irrigation works whenever the contfitions arc favourable ; hut as regards existing 
works we cannot recommend that the profits which may accrue under a provin- 
cial settlement sliould he oar-marked for the construction of now works. The 
irrigational requirements of a province have no rdation whatever to the profits 
that may bo made under the irrigation contract or settlement. In one iwovinoe, 
M’here these profits have been considerable, new irrigation worljs may not be 
required, or there may ho other pro^ncial needs of greater urgency. In 
another, where protective works arc most urgently required, there may have 
been an actual loss on the irrigation contract. The construction of new iiTiga- 
tiou works in any province cannot be made to depend on the profits made under 
the provincial ii'ngation contract. There is nothing to prevent a Local Govern- 
ment from applying the profits realized under an irrigation contract to the 
extension of irrigation ; hut it is unnecessary to insist that they should be applied 
to no other provincial object, or, on the other hand, to limit expenditure on 
new works to the amount of such profits. There is at present no diffiouUy in 
obtaining funds for new major works outside the provincial contracts. In 
the only province in wliich the provinoialization of all irrigation works has been 
at all strongly advocated, it certainly cannot be said that less funds have been 
granted by the Supreme Government for the construction of new works than 
would have been available if the works had been provincialized. Theprori- 
siou of funds for new works of any importance must depend on the merits of 
the works proposed, or on the needs of the jirovinco, and'uot on the profits that 
may accrue under a provincial contiact. So far, therefore, as existing^ works 
arc concerned, we shall confine our remarks to the question of provincializing 
those which have not yet been provincialized, without further rmerence to th6 
suggestion that the profits accruing to ihe Provincial Governments should be 
reserved exclusively for irrigation works. 



’87 


235. JOiJ^duliies in jpromt^ialietng proditoHve wor/js.— Generally, •vre . are 
of opinion that ilie advantages o£ provinoialization or deccaitralization are lilcely 
to be as fully marked in tlie management of irrigation ■works as in any other 
branch of, provincial administration. TTe eonsidor also that these advantages 
would be much greater if the term of provmcial settlements could be length- 
ened ; but this is a question of general administration which it is not •within our 
province to consider. There arc, however, difficulties in the way of provin- 
cializing all existing iri-igation works. There is, in the first place, the difficulty, 
•wliich exists in most provinces, of correctly estimating the average financial 
results of irrigation works for the term of the proposed settlement— a difficulty 
^ulnch will he aggravated if longer term settlements are introduced. It is 
perhaps on this account that the only provinces in which productive works 
have been provincialized are Bengal and the United Provinces. In the 
former no new productive works have been constructed since the canals were 
provincialized ; and, although all the existing works had proved umumu- 
nerative, it was not difficult to form a fair estimate of the normal return. 
In the United Provinces, the only new work of importance is the Patchpur 
. Branch of the I/ower Ganges Canal which was opened in 1899 ; hut the 
returns from irrigation works have been h’able to great fluctuation, and this 
forms the second difficulty in the way of provincialization. It may be possible 
to forecast with fair accuracy, for tlie purpose of a provincial settlement, the 
' a\ erage net revenue during a series of years ; hut, if this revenue form a consider- 
able proportion of the provincial revenue, serious deviations from the normal 
may a* time tend to omharrass the provincial finances. This difficulty was 
experienced during the first provincial settlements in the United Provinces ; 
hut it has been m^ by framing the current settlement on the basis of an equal 
division of net revenue between the Imperial and Provincial Governments. 

i 

256. ^Provincialized minor mrles. — Minor works have been provincialized in 
Bengal, the United Provinces, Madras, and Bunna. The minor works in Ben- 
gal are, with the exception of the Saran Canals which have been practically 
abandoned, navigation and agricultural works only, the provincialization of 
which presents no difficulty. The minor works in the United Provinces are 
also of a character well suited for provincialization. Those in Madias and 
Burma are mainly of the kind to uhich we have applied the term ‘true minor 
works.’ The revenue dependent on them is almost exclusively land revenue, the 
provincial share of which follows the proportion of the whole land revenue wliich 
is assigned to the province under the current settlement. AH works of this 
kind may very properly he provincialized ; for provincialization iu such oases 
really means provincialization of expenditm'C, or an assignment to the pro- 
vince of a certain sum for the upkeep of the works. But the sum assigned 
to the Madras Presidency is not sufficient for this purpose; and it is there- 
fore inadequate to covoi', without detriment to existing works, any con- 
siderable expenditure on new works of the kind liitherto classed as minor 
works, hut which are really intended for the extension of irrigation to unpro- 
tected areas. This difficulty would, however, he mot by treatmg such works as 
major works in accordance with our present recommendations (paragraph 2d8). 
As already stated, the few provincial irrigation works in the Punjab are works 
which have been oonstructed by the LocS Government out of provincial reve- 
nues since the system of Provincial Accounts was introduced, and they are not, 
as in oUier provinces, works formerly Imperial which have been provincialized. 
In Bombay, the only provincial work is one that was provincialized for special 
reasons ; hut if the Gokak Canal’ is extended, the present provincial work will, no 
doubt, he merged in the larger works and wiH then probably become Imperial. 

267. Pitirther provincialization of esiisUng icorJis prolahly advisaUe in cer- 
tain oases. — ^Although in the case of all existing provmcial works the conditions 
have been favomuble, or there have been special reasons for provincialization, 
and although no works classed as protective, have hitherto been provincialized, 
we sec no reason to anticipate any great difficulty in provincializing all exist- 
, ing irrigation works throughout ludia, whether major or minor, if this be con- 
sidered, desirable ; and we certainly see no reason why protective works should 
remain Imperial in those provinces in which, productive, works have been 
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provincialized. It would probably, bowoTer, be advisable to provincialize the 
major works in the Punjab, on the basis, adopted in the United Provinces, of 
a division of surplus net-revenue between Imperial and Provineial. But, 
although we favour tlie principle of provincializing all existing works, we do not 
recommend that it should be pressed on Local GoA’^ernmeuts who are at present 
Unwilling to adopt it. 

258. 'ProvmciaUeaUon of tjew ?oo}*7m.— T he question of the provinoializa- 
tion of now works, to bo constructed hereafter, presents many difficulties. As 
far as productive works are concerned, wo find that fifteen years ago the Govern- 
ment of India in their Financial Department B-esolution iSTo. 2000, dated 23rd 
March IS'JS, contemplated the construction of canals hy Provineial Govern- 
ments, from loans raised by debentures or advanced from the Imperial treasury. 

’ But it "was subsequently pointed ont hy the Finance Committee iliat works 
constructed from such loans involved diiring construction a heavy charge 
against provincial revenues, without any compensating return on account of 
interest on the borrowed capital. And, with a view to ' postponing the liability 
for the interest charges till the work became productive, the Committee sug- 
gested the follondng amended procedure : — 

" 3. Propoied procedure,— A. province, wMcli desires to oommcnco a new rtrigation project, 
would, under this proposal, siihmit to the Government o£ India an estimate o£ the amount 
required for capital construction year by year, and for annu.il m.iintcnance charges, both during 
construction and for a period not exceeding ten years from the 02 )enrng of the irrigation ivorh, 
after the expiry of nhieir ncitod, according to the estimaie, the revenue should ho sufBoient to 
meet both maintenance charges and intoiest on capital. Upon this basis the Imperial Govern- 
ment would undertake to fninisb year by year tbe money required for capital construction ; but 
would, meantime, bear all revenue charges, includtng that for interest on capital. At the term 
fixed (or, at the option of tbo Provincial Government, at any earlier date) the work would 
become either partly or wholly provineial, as the Government of India may decide. This pro- 
cedure can bo applied not only to future new works, hut [mitatts mutandis) to works ivliidr are 
now under construction and have not j et attained to their full beaiing, 

“4. At rears of interest . — ^It seems on tbo whole advisable that tbe regronsibihiy for the 
interest, which accrues during eonstiuetion and until the taking over of the work, should fall 
ultimately ou the Local Government, and it can hereafter be dclermincd whether those aiieais 
of mterest should bo treated as a loin (as between Imperial and Provincial) and recovered by 
.inniial instalments, or should be added to the capital account of the work/' 

Every such aiT.ingcmont, tiro Finance Committee contemplated, " would be a separate and 
subsidiary one, not jnrt of tbo regular Provincial conlwct : first, because it is obvious that its 
duration must be fixed on special consicleiations and may or may not be tbo same as that of the 
icgnlar contract ; sicovd, because it must be a stipulation that the money allotted under the 
ariaiigemont is appropriable only to the piuticulnr purpose defined and cannot be used for any 
other " 


259, Sirsa Branch of Western Jnmna Canal. — We have been informed 
that the Punjab Government bat'o accepted financial icsponsibibty for two 
projccta, — the Sirsa Branch of the ‘Western Jumna Canal and the Jhelmn 
Canal— in accordance with this scheme ; hut neither of these Avorks has been 
proArincialized, either as part of the Tegular jivovincial contract, or as a sepa- 
rate and subsidiaiy one as recommended by tbo Finance Committee. The 
Jhelum Canal has only recently been opened, and the question of provincializing 
it has not yet been raised. The Sirsa Branch aams opened in 1892 and completed 
in 1895. The work has been so romuucrative that aU arrears of interest wore 
cleared in the year 1890-97. Its provincialization, especially if effected outside 
the regular provincial contract, would haA^ been very advantageous to the Local 
Government, but this never appears to have been proposed; and indeed a separate 
roAunue account for the Sirsa Branch is no longer maintained, as it was merged 
in the general account of the Western Jumna Canal in 1899-1900, after it had 
been fully demonstrated that the conditions of a productive puhhc work had 
been more than fulfilled. 

260. Fatehpur Branch, Lower Ganges Canal . — ^Tlie only other productive 
work lor which a Local Government has accepted financial responsibility, prior 
1 0 its construction, appeal's to be the Fatehpm’ Branch of the LoAver Ganges 
Canal. Tliis hiis been provincialized, like all the older productive works in the 
United. Provinces, as part of the regular proA’incial contract, the charges for 
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mtere 3 l on capital being mot Irom provincial rcvonucfa'. Tliore bas been no 
proiJoaal to znake a soparafe and subsidiary arrangement outside tbo regular 
provincial contract 

201. Scheme for proohiciaUting ueioicorks. — it thus appears that the policy 
recommended by the blnanco Committee of 1880 has not been caiTiod out, and 
that there is no example by ■\vMcb its efficacy can be tested. The proposals are 
also inapplicable in their i>roscmt form to tvorhs which are not likely to fulfil the 
•conditions of a productive wort ; and it is to bo apprehended that the majority 
of the TTorks to be constructed in futuro will be of this class. It would not be 
difficult, howcTor, to modify iho xu’oposals, so as to limit the liabilities of the 
Ihuvincial Qoyomment in respect of interest, if it is considered desirable to apply 
them to the case of protective works. Such an arrangement would no doubt 
have great advantages in practice. It would enable Local Govcmmonls to 
obtain the funds required for the .continuous and systematic execution of all 
feasible prolccfirc works needed for the promce, subject to their undertaldug 
a definite but limittd hpancial rcsponsibiliiy. The acceptance and enforcement 
of this responsibility would necessitate the exercise of great care and caution 
in the teaming of estimates tor Ibo works and of the forecasts of financial results, 
and also a close annual scruliny of the results actually attained, which would 
certainly make for economy and efficiency. It would ensure a bolder, but at 
the same time a more tentative, rate of progress than would be possible if tlic 
Local Governments were tmdor no sense of financial responsibility in recom- 
mending new projects ; while it would quicken their interest in the rapid exe- 
cution and succcsiSlul devclojimcnt of the works, and in the realization of a fair 
amount of revenue from the peoj)lo.bcnofiled by lliom. The main initial diffi- 
culfcj will be to determino the amount of nct-rovenuc, or the rate of interest on 
the capital cost, for which the Pro'V'incial Govciimiont must be hold responsible. 
This will probably vary for different provinces. If it is ffxcd too high, llioro 
will be loss instead of profit to iho Local Governments, who ^nll have to avoid 
incurringfiirthor obligations, however groat Die necessity, or tlic system will 
break down. To meet tlus difficulty, wo think that the amounts ibr wMch 
the Local Governments may be asked to accept provincial responsibility after 
the worlcs have come into operation, should, in the first instance, he fixed as low 
as possible. In some ])rovinces, it may suffice to Hinit the responsibility to tho 
payment of the working expenses ; and in all, the limit should ho fixed well 
below the return on caintal cost which the worics may reasonably be expected 
to yield. This moderation will bo necessary in order to prevent tho system 
from hrealdng down in tho earlier stages; and the greater luofits that may 
accrue to tho Provincial Governments Avill not bo throun away, as they will 
either bo actinilly devoted to tho construction of now works, or form a reserve 
ou the strength of which tho Local Governments will ho able witli greater 
confidence to extend their operations. 

262. J^rocincializalion- should include iudirecl revenue. — In order to make 
the Bchemo really effective in those provinces in wIucIj tho irrigation revenue 
is wholly or mainly indhuct, in the form of enhanced land revenue, it -will 
bo neccssaiy to provinoializo the -yrhole of tho indirect rovcuuo that may be 
duo to the works included in it, or to make other arrangements for crediting tho 
provincial account with the whole of tho revenue actually created by the uorks. 

263. J?rovmoialicatmb advisable where new works contemplated. — Wo 
realize that the question of ijrovmcializing new projocts, on such terms us 
will ensure real provincial responsibility, is beset with difficulties, and that 
it must ho considered from other points of view than that from uliich Ave are able 

' tore^rdit. The details of the soliemo which avc have indicated null probably 
require some modification or amphficafion before practical efieor, can be given 
to it. Wo consider, however, that a scheme based on these piinoiplcs may, Anth 
advantage, he axJpTicd to any province in Avhich an oxteusive iwogrammo of irri- 
gation Avorks is contemplated: 


ft 
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264. Water rates in Northern India. — Throughout India the biisis of 
charges for water suiiplied by State worhs for iriigation, is the area ii'dgated ; 
but diilcreut systems of charging are in operation in clibercnt parts of the 
country. In Bengal, the IJnitcd Provinces, the greater part of the Punjab, 
and on all of the newer irrigation works of Bombay (esreluding Sind), 
a water-rate, varying with the kind of crop grown, is charged per acre 
watered, apart from the land revenue asse^ssment. This is known as the occu- 
pier’s rate. It is paid by him in return for the water supplied and forms part 
of his expenses of cultivation. It is for many reasons impossible to fix this rate 
so high as to leave the occupier no larger margin of profit than would suffice to 
induce him to take water, so that the. introduction of irrigation is generally fol- 
lowed by an enhancement of rents. In provinces, the revenue of which is not 
permanently settled, a share of this increase taken by. Government at revision 
of settlement, either in the ordinary way, or by tho imposition of an owner’s 
rate, which, althongh payable by the owner, is, like the occupier’s rate, levied on 
the area actually irrigated during the year. TIic owner’s rale may be 
imposed during the currency of a settlement on lands which have been brought 
under irrigation after the settlement was made. 

266. Where a land revenue is permanent, as in tho districts of Bengal, .it is 
not permitted to increase it on account of the water advantages acquired from 
the constmotion of new irrigation works ; and as the occupier pays the water 
rate, the landowner reaps all the benefit of levying an increased rental, without 
hearing any part of the bm'dcn throwm on tlio tax-payer by tho conslmction of 
the works. It will he seen (II, 442) that in the district of Stwan, where there 
has been a strong wish expressed for irrigation, accompanied by the assumucc 
that water will only be required once in four years, tlicre has been a proposal to 
meet tbe cost of providing urigation works by levying a ccss on the distiict, or 
on that portion of tho district Unit is benefited. 

266. Irrigation remme in Sind. — In Sind, whore there is but little culti- 
vated land tliat is not irrigated, the charges for uator are not taken in the form of 
an occupiers’ rate, but are included in the land revenue assessment. In this pro- 
vince tho land revenue is fluctuating, and is levied only on the lands actually 
cultivated during tho year. Nine-tenths of tho assessments on irrigated lands are 
regarded as duo to tho canals and are credited to them in the accounts as irrigation 
revenue. It is therefore practically a water rate, varying ■with the area actually 
irrigated and the kind of crop sonm, although taken in the form of land revenue. 
This Sind system somewhat resembles that which is in force in Egypt, ,where 

it is impossible to cultivate without iirigation, and where tho land tax is levied * 
only on land which gets irrigation by flow during the Nile flood. 

267. Assessment in Madras and on old loorhs in Bombay < — In Madras 
separate water-rates are charged on dry lands watered by newly constructed 
works, or extousions before the area of irrigation has become established, and in 
a few other special cases. But, in general, the irrigation charge is consolidated 
in tlio land revenue assessment. In Bombay also, on the older works of the 
Presidenoy proper, the charge is consolidated. This system is evidently tho most 
simple, and wWe the area irrigated is subject only to slight changes, as in the 
rice flats of the Madras deltas, and in the ayalcais watered by the innumerablo 
tanks of Southern India, it is probably the best system. It has, moreover, an 
advantage in elasticity of application over that pursued iu NortlAcm India. Tho 
Settlement Officer in Madi-as and Bombay takes into account the whole cir- 
cumstances of each survey field, the productiveness of tho soil, its proximity to 
tho market, etc., and he may fix his assessment as high as Es. 14, or as low as 
Es. 2-8 per acre on fields which have enjoyed the same amount of irrigation. 

268. Sale of water by measure. — There is one defect which is common to 
all the systems which have boon described above, in that no inducement is offered 
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unflor any of thorn the ctilUtafor to economize water, and to ace that it is not 
' wasted between lIjeQoYernment channel and the field. It has long been an 
attractive idea to many irrigation officers that the tine method is to sell the 
water by meafoiro at the bank of the distrihniary channel, on the assumption 
that under this system tlio^ solC-iniorost of the cultivator would induce him to 
^ make crcjy^ effort in economizing water. In 185<!! SirProby Oautley wrote 

“It io this aOjuslmcnt, to t'lH.'stletcimination fit a Ttmlby •wMcli water canbe equaffy 
difiltibntetT, and to tho invention of a machine by which siWh unit? can be discharged in a given 
time, that wc have to Itwh for a fair and economical cxpcnditiao of the canal supply." 

late Colonel Uaird Smith, in liis interesting work on Italian irriga- 
tion, described bow he found this system working in kombardy ; and on Iiis 
return to India as Supcrmtendcnt-Goucral of Irrigation in 1854 ho introduced 
n modifiention of the Italian system on the Ganges Canal where it was tried 
for Boveiai ycara. The system was to .sell the water by or module; 

and although no simploform of sluice had been iiiTeutccl which would give a 
umform discharge in the Tillage channel under a varying head of water in the 
distributary, still it was fliought that something sufficiently correct for practical 
purposes had been arrived at. 

260. I^’om the beginning it wa^ a failure, as it was bound to be even if the 
modulo had given accurate results, which it did not. The cultivators on the 
GaugCvS Canal wore not used to imgation, and looked on the module with con- 
piderahle suspicion. They had no idea of the quantity of water required for 
Uic irrigation of an acre. TTorst of all there was no effort made, nor could it 
bo made, to soli to each peasant culthralor the small measure required for liis 
small plot of land ; and there was not that co-operative spirit among the people 
which would have enabled them to partition out to each holding its proper share 
of the measure sold to the village. After a few years’ trial the system was aban- 
doned, and it lias never since been restored. 

270. Leases on ihe Jmnna Canals . — With tho same laudable obicci of 
avoiding all unnociMsarj* interference on tlio part of the canal establishment with 
tho domestic details of tho 'I’iUagc, and of encouraging tho economical u.so of 
water, the method was adopted at on early period on the Western Jumna Canal 
of selling W'atcr by contract, on^ leases V.vt ending up to 20ye.nr3; the land- 
owner agreeing to pay a lixecl price for a water*coui’so head with a given area of 
opening. But at this time various chaugo.s and iraproremonls were going on. 
It would have hcen fatal to have stovooty])Bd for along period of years tlio exist- 
ing conditions of eacli irrigation oullci, and the system ivas abandoned. 

271. Again on the Eastern .lumna Canal, where things wore supposed to liave 
arrived at some finality in 3 8GD-G7, a great many threo-ycars’ Icjiscs wore ontered 
ou ; each lease being for the in’igation of lands within the village area, tho 
number and position of tho village outlets remaining unchanged. Very favour- 
able terms were offered lo the cultivators, reductions hdng allowed of from 
14 to 18 per cent, of the average sum they liad paid as water rate during tho 
preceding five years. The leases wore readily entered into, but at tho end of 
three years all declined to renew them, owing to tlie impossibility of distributing 
the 'water and of adjusting among the diflerent cultivators tho sum to ho paid 
by each. The system then of recording every season, by tho aid of %nllago maps 
and registers, the areas of all tho fields watered and the crop grown is still in 
force in the TTnitcd Provinces and in the Punjab. 

272. Long term leases in Bengal . — ^Altliough no attempt has boon made 
during the last 85 years to persovero with or to revive tho system of leases in 
Northern !fodia, conditions in Bengal have led to tho gradual evolution of the 
system which is to bq found on the Sono and Orissa Canals. In this province, 
where climatic conditions render it very donbtfol whether the oultivator will, in 
any particular season, tako water for Ms field or not, successful attempts have 
been made to induce him to take a lease for five or seven yearn ; and tho whole 
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metho3 o[ dislribtition ami canal aclmiTiistration lias been adapted to this system. 
Tbe system pmsued on the Sono Canals, and that nrhich was teied on tbe Eastern 
Jumna Canal, are alike in tins respect &at tbe payments td be made are ©spressed 
in terms not of a unit of volume but of a tmit of area, and are in fact a 
compounded occuiiier’s rate to bo paid in consideration of a supply of water 
adequate for tbe irrigation of lands witbin certain boundaries. On the Sone 
Canals ibc land is partitioned out into well defined blocks, never overpassing tbe 
boundaries of the village. On the Eastern Jumna Canal flie boundaries were 
in every case those of the village itself. Eut here the systems essentially 
differ. On the Sono Canals tbe volume supplied is calculated to be sufficient 
for the irrigation of every acre in the block within a certain number of 
d.nys, and it is Ibc duty of the Canal Officer to .see that tliis supply is main- 
tained, for tbe popularity and the success of the lease .system depends upon 
it. There is tboii no inducement to the cxiltivator to economize water, for be 
lias as much as be requires ; and if he parts with it to irrigate a neighbour’s field 
outside of the block be is liable to a fine. 

273. On tbe Eastern .Tumna Canal hardly any village irrigated in any one 
crop more than baK of its cultivated area. There was, therefore, great inducement 
to tbe cultivator to economize ■watei*, and to spread it over other fields witbin tbe 
village boundaries. Indeed, such a wide scope was here given for economizing 
W'ater that practically speaking jlbceanle a system of charging by volume. Both* 
systems have the one advantage in common that they obviate* tbe necessity for 
annual asse.<«sments of water rale on tbe crops and area irrigated. Tbe Sono 
Canal .sj’stem is also vci'y interesting as being one which has been gradually 
developed in accordance with local requirements, and iboi’e is evidence that its 
pojmlarity is steadily increasing. The readiness of the cultivator in Bengal to 
cnier into long term lenses jastifics the hope that one of the difficulties con- 
nected with a volumetric system of charges may not. prove to be serious, 

/ ' 

27 1‘. GJiarges hij coZ?w«e.'-Tlie advantages of charging by volume are some- 
times evaggomted, but they .arc noverthdoss so great and unquestionable that all 
who are interested in irrigsii ion are hopeful tlnit it maybe possible sooner or 
later to introduce such a system wherever canal irrigation is piuctisetl. Before, 
however, considcrbig the .subject further it is necessary to^ form a dear idea of 
what is meant by charging by vobunc. There may be said to be two ^sterns — 
the charge by meter, and the charge by module. 

276. Tlie “ mete/' ” system, — Many of those who advocate volumetric cliarge.s 
have in their minds a system under wliicb ibc users of water will be charged 
according lo tbe number of units of &nj>ply (say tbe foot-acre, or 43,560 cubic 
feet) actually used, the quantity being measured on a self-recording metet' at a 
distance not very far removed from the field to be watered. In the same way 
'\Tunici])alitics or Public Companies charge dAvdlcrs in towns for water used 
for domi>tic purposes, or for gas, or electrical energy. This may be Called 
the “meter system.” Bui for reasons which will presently be explained it is 
u holly iiiapplicablo to iirigation in India, except in a few special cases in which 
the vuter is distributed over a comparatively .small and compact area situated in 
close proximity to tbe source of .supply. A good instance of this is a moderate 
sized tank of tbe kind that wc have proposed for the Central Provinces, con- 
stiucted for the storage of water to be issued as required for irrigatingtbelands in 
tbe immediate vicinity, when there is a prolonged break in the rains, or when 
tbe rains begin very late or end very early. In such a ease there would bo no 
real difficulty in arranging that the sluice should pass out a constant supply 
(say 8 cusccs), whatever the level of water in tbe tank above a certain luinimum, 
except that of providing a rdiable man to control the lygulation. A charge for 
tbe use of tliis full supply, at so much an hour, might then be fixed ; and all the 
occuinors who were entitled to tbe privilege might be allowed to take it in 
turn or on application, for whatever periods might be required, on payment of 
the prescribed rate. As another example may bo cited tbe case of a large steam 
pump erected on tbe bank of a river, or other suitable source of eupply, for 
the in’igation of crops forwHcb there might be a fitful demand. The dtsebarge 
of flic pumps could bo easily regulated to some constant quantity j and the 
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'managor \fOiild proMily introduce a scale of charges per hour for the of a' ' 
full bore supply, the of 'which the cultivators would have no difficulty 

in appreciating after a Httle experienoe. 

270. In both these oases there is an element of difficulty which deserves' 
notice, as it occjuts in a greater or less degree in all systems of charging by volume. 
jDhc value a umi of supply delivered at the sluice of the^ tank or at the 
pumping station, is very ^ ■much more when applied to lands in the immediate 
vicinity than when taken to kinds two or three miles away. The cultivator 
of ihe'iatter cannot afford to pay as much per unit of supply as the cultivator 
of the former, for it will irrigate a much stoaller area. When the whole 
area under protection is not very large, the difficulty would probably he met by 
fixing a uniform rate of charge with rrfcronce to the average length of lead ; but 
when the area is 1 q 3 go a system of payment by volume is hkoly to break down, 
unless there is a sliding scale of charges, which should vary inversely with the 
distance of the fields to he irrigated from the point at which the supply is 
measured. 

277- There are probably p. few works on which a system of charging by 
volume of this kind could he introduced without much difficulty. They would 
offer a valuable means of testing the advantages claimed fora volumetric system 
of charge ; and, if all these advantages were realized, they would he eq[ually valu- 
able as a moans of measuring the inoroase of efficiency which might he expected 
on other irrigation works if charges were based on the supply used and not on 
l^he area ii’rigated. But the field in which the meter system of charging can be 
introduced is very limited. 

278. Mete’S* and ^nodule systems compared. — The basis of the meter system 
of charging for water is that the oultivator pays a certain sum per unit. In a 
rainy season one unit of water may he sufficient to mature his crop. In a dry 
season it may require five units j and in the latter case he will pay five times as 
much as in tile former, although the value of the crop obtained may be no 
g]*eaterand will often be less. In the module system the cultivator pays a rate 
for the volume of water allowed to pass through a sluice, at prescribed inteiwals 
of time, in sufficient quantity to mature liis crop, the dischnage of the 
sluice hearing a certain proportion to the area to he irrigated. In a rainy season, 
LE he has taken one watering for liis field, ho will have to pay the same as he 
would in a dry seasou when lie may require five waterings. He pays, in fact, 
at a moderate and uniform rate per unit for the supply which is placed at his 
disposal, and not, as under the meter system, at a much higher rate for the 
amount which he actually takes. Under the latter system, he might in a dry 
season have to pay more than the crop was worth ; ■while in a wet year ho might 
pay only a trilling sum for a single mtering, which nevertheless was abso- 
lutely necessary to save a valuable crop that he might not have sown at 
all, but for the knowledge that he could get the water when he wanted it. 
On this groimd alone the module system, with its lower imil rate of charge, is 
certain to bo more acceptable to the cultivator than the meter system. But 
there is another reason which renders the latter wholly unsuitable for general 
adoption. 

^ 279. On any extensive canal system tiie principal care and duty of the irri- 
gation officer is‘ to ensure the regular delivery at the extremities of all his 
distributaries (either simultaneously or according to a fixed system of rotation) 
of the supply required for the irrigation of tiio crops or the preparation of the land 
for sowings. ^ when arrangements have thus been made for sending water over a 
distance, which may often amount to over a hundred miles, for the use of a 
particular water-course, it is obvious that it ought to he paid for, whether the 
owners of the water-course elect to take the whole of it or not. A very 
large percentage of the supply actually rendered available at the head of the 
water-course has'been unavoidably lost in transit, and when water has passed a 
certain distenoo down a distributary, it cannot be sent back again or utilized 
elsewhere, if those to ■whom it has been allotted decline to take it. The case is 
altogether different from those which have been considered in paragraphs 27 S . 
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and 276, in Trliicii ilio sourco of mxpply is closo at liand, and can Ijc readily 
tapped to meet the roqniroracnls of a consumer on application to the man in 
charge. 

280. Por this reason the meter system is quite inapplicable to large irriga- 
tion Tvorlrs. and the modulo is the only possible system ol cliargiug by volume ; 
the function of a modulo being, not like tliat of ’a motor to measure me volume 
of the supply pa^^sing through it, but to cotitfol it, so that v'hon fully open Iho 
discliai’go Trill bo constant and will not rise above or fall below* the rate at 
which it is sot, whatever variations may ooour in the level of the water in the 
supply channel, or in the drawing capacity of the wator-com'so, which can 
TCiy often ho considerably increased at the will or by the action of the owners. 
Tlio consumer could if he pleased reduce the discharge, or close the module 
altogether : hut ho would not ordinarily he entitled to any reduction in the 
cliargo made if ho failed to utilize the whole supply for which the modulo was set. 
Wo arc convinced that ibis is the only system of oharging by volumo suitable 
for Indiq, except iu.the special ca'ses rofoivcd to already; and it may be added 
that in all countries in which an attempt ha'« been made to charge by volume — 
in Italy, in Spain, and in America — it is the module and not the meter system 
w^hich has been adopted. 

233 . DifficuUhs in oVtainin^ » module . — It is often supposed that the 
main objection to iho module system 5s the ditRcuHy of obtaining a .satisfactory 
inodxxlc. It is of course obvious that it is impossible to enter into an engage- 
ment with each individual exillivator. or to creel a module on every holding. On 
the other liand, charges by volume emmoi he recovered from a larger unit than 
the village; for there would bo great and insuperable difliculties in distributing 
either tlic charge or the snpjily between the members of tw'o or more villages. 
Hut a village is often imgatod from one nr herb sides of two or more indepen- 
dent w’ator-couives, according to the configumtion of the ground, sothat the unit 
for the purpose of volumotrie charges must always he the Tvatcr-course, and each 
watcr-eourse muit ho .Mxpplied 'with its own modulo. There is another reason 
which limits the ri/-o of the ai‘ca which may be <uj)plied from one module, to 
which allubiou has already been m-ide in pat.sgi'aph 270— a uniform rate 
cannot he charircil per unit ofMX])ply, when tlurc isTcry great vaiaation in the 
lengths of the chmiuel leading to the eonsxiraers' lands. 


2*^2 The const mot ion of n module in itself prc'-cnts no great difficulty, if a 
reasonable amount of attention can he given to its working, and too great a 
degi’ce of aceuraej is not insisted on. Hr. Ivcnucdy, Superintending Engineer in 
the I'uniah Ivri<,wlion Pi-auoh, who has recently studied the American system of 
iiTiiration »»n t lie s^h it, has told us that the system of charging by modulo is in 
gpiHTal Use lime, and that the mndnlcs. allhomrli not very accurate, give satis- 
faction Hut they arc ap])Uo'l to channels of much greater capacity than that of the 
onlinnia Indian village waler-coiu'se, which ordinarily varies from hah a cusee to 
four ensues ; and the American farmei's are much hotter able to look after them- 
selves and each other, and to .satisfy thenwelvcs as to the fairness of the disfribulion 
and the correct working of the modules, than the Indian mj-^at. In’Kort hem India 
there would probably he on an average five modules in every irrigating village, 
scattered all over the cotmtry, and under very little supem'sion. They would have 
to work with a vorj’ small and often a hardly appreciable head ; their working must 
not be alfcetedhy silt; and they must he so designed tliat they cannot eaaly ho 
lampcred|with. Glookwovk and similar complications must he regarded as out of 
the question. All these difficulties are eonsidemble, but we are not prepared to 
say that they cannot be overcome. If it w ere once decided to take up the question 
of volumetric dislrihulion in earnest, wo have no doubt tliat the ingenuity of the 
irrigation officers and of other inventors would he equal to the occasion ; and that 
a satisfactory module could be devised, if all conditions and requirements were 
clearly understood. The fact is that no serious attempt has him^erto been made 
to introduce modules, because it has no doubt been felt that the want of a good 
modulo is one of the least of the diffioultics in the way of a volumetric system 
of assessment, 



283. Objeittiofis ba cnUimforg. — ^'CIio iirbf. ot Uicsc diflicnllies is ttio distrust 
witli iThicli any cliange in tlic prcseni svtitcm Aroiild ]>e regarded by the Indian 
cultivator, wlio hnotvs notiiing about ilie quontiUtiirc determination o£ Hic 
siipjdy of llon-ing \ratcir, but has been aecn-iomcO time iramemoriEd to pay 
a revenue dependent on the ma and nature of tliu crops which he cultivates. 
A water-rate based on those laotorb i** mieiUgibk* to hini; a contract for a given 
supply of water is not. He does uot hnotr how far the supply for which he 
uorlractsniaybc ciutailcd or tamimrcduiili by tbn petty ofD.oials who must 
he employed even tinder a bystein of rolumefric charges, or Itow he is to bring 
eomplaints of short supph to the notici* of the CfUial officers, and to establish 
them. Then there h the qtieslion of the internal disl-ribution already alluded to 
in paragraph 371. The cultirator may find himself called on to pay a larger 
share oftho sum charged on then ater-com’bo than is represented by the volume 
that hohasaotnally reoeived, for he cauioc always hold his own against his neigh- 
hours. Under the present system, however much he may he deprived of his 
fairshareof the village .nipply, he is only called onto pay according to the 
area w'hich he has actually irrigated, and he can claim remissions on that if the 
crop is below a certain standanT. tie can understand Hie principle of ‘^ no crop, 
no charge,” which is now followed as far as possible in canal administration j but 
ho -will have no confidence in a system in which his liability for water-rate will 
be wholly independent of the area and quality of his crop. 

381-. Dijicnliy in demising a scale of charges . — The canal officer will have 
to meet another difficulty, which is presented by the iiroblcm — “ given all details 
of the supply, tJiG rain&li, the irrigated area, and the revenue from water-rates 
during a series of years, to pinposo a scale of rates of charge per miit of volume 
which shall secm’c GoTcmmeut against loss of revenue, and shall be accept- 
able to the cultivator.” Tlic problem lias only to be stated for the inherent 
difficultif<i to become apparent. In iiractice, no doubt, it wniild be necessary, as 
in the case of tho Ilaitoin Jumna Canal osperimont, to rcconoilothe cultivator to 
the new order of tilings by lu'oposing charges which involve a considerable loss 
of revenue to Governmont--a loss which would bo continuous until the scale of 
charges could he revised ; and revisions could, for obvious reasons, only tahe 
place at long intervals. 

28S. Dhlribution by mod ids, — Por those reasons wo tbink that, oven if a 
perfect village module could be brought out to-morrow, the day on which a 
volumetric system of charges could ho introduced into India would be distant. 
But w'o do not say that it will never come if faystematio elTorts arc made to pre- 
jiare the way for it. The lii'st stop to bo taken is to ostablirii in a selected oanal, 
or section of a canal, a volumeiric system of distrikitiofi^ the present system of 
a<.oe.^sment remaining unaltered. Hdr. Kennedy, w'ho has devoted a great deal 
of attention to this subject, has designed and constructed a module for the head 
of a distributary, which can by a simple adjitolmcnt of weights be set to pass 
any prescribed supiily, within certain limits, into the distributary, whatever the 
vamtion in tbo canal supply or in the drawing power of the distributary. Ho says 
tliat this module has now' been under trial for tw’o or three years, and that it may 
be relied on to pass the jiarlicular supply for which it is set witliin 2 per cent. 
We have no independent evidence of the practical efficiency of this particular 
module ; hut,.how'Cver this may he, wo think that tbere shoitld be no difficulty in 
controlling the su^qily entering a distributary to within 5 per cent, of whatover 
may be prescribed. When tbo supply entering the head of a distributary can be 
conlrolM witbintbese limits, tbo Ihst great step has been taken to soeuro 
regularity in distribution. The next step will be to construct suitable modules 
at the heads of all .the branches and minors taking ojf from the distributary, so 
that each shall receive a share proportioned to its requu’oments. The third .stej) 
would be to ooustrucL ibe modules at the heads of all watcr-oourscs, the voluiuo 
to bo charged for depending on the lengths of the periods dming irhicb tUolioad 
of the distributary was open. The periods of flow and closure would bo regulated 
in acoordance with a proscribed programme, and would be well known to 
every cultivator. The present system of assessment should not be changed ; but 
aftoi’afcw seasons of re^ar and systematic working, the cultivators would 
understand what Avas meant by an hour’s working of their modules at full bore. 
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After a time tliey Mjiglit be allowed tbe oplion of contraoting for the season 
or for a number of seasons ; the terms of tho oontraot being a full boro for 
so many days in the week or other suitable period j the length of the time being 
subject to rateable reduction when the supply in the canal was insufficient : 
but eaob reduction to carry a proportionate reduction in the amount to bo paid, , 
If the system became poprilar, the change would in course of time bo made 
Toluntariiy, or it might bo made compulsory when it was found that tho majority 
of the cultivators preferred it. 

286. If satisfactory modules can be deviscd> it appears to us that it is only 
in this way that the present system of assessment by area can bo changed for 
one of charge by volume. It is only by proceeding gradually, and enlisting public 
opinion in its favour, that such a change can ever be introduced in India. It 
is probable, however, that distribution by modules in the way proposed woffid 
result in great economy, even if the people preferred to adhere to the present 
system of assessment. The more systematic the distribution, and the greater 
the certainty (rf the cTiltivator as to &e supply he will receive, the greater will be 
the efficiency of the canal, whatever system of assessment be adopted. The 
attention which has been paid of late yearn to the method of working distribu- 
fcuaes, and especially to tho proportioning of outlets to re^uiremenfe, has been 
followed by remarkable impiuvements in the duty and expansion of revenue. 
But still better results will be obtained when tho distribution is regulated by 
more accurate measurements, sdeh as arc now rcoognized as essential to real 
progress m evay department of xu’aetical science, and in a great many indus- 
trial undertakings. 

287. Modules on Sons Canals. — Wc have already pointed out that there 
is no effective inducement to the x>casani on the Sonc Canals to economize 
water ; as ho cannot utilize any portion of the sujjply at his disposal on lands 
outside the boundaries of Ms blocb. These boundaries cannot bo extended or 
removed at present, because the supplies to wffiich these blocks are entitled have 
never been quantitatively defined. Until this is done a true system of charging 
by volume cannot bo introduced. If, however, modules were introduced on 
these canals, and tho quantities to be assigned to each block at different periods 
of the season were definitely fixed, it diould be possible after a season, dmong 
which the cultivators would Iiave learned to understand the new system, to punt 
future leases in terms of tho volume to be supplied, and to fix no boundaries to 
the area to which water might be suiiplied. 

288. Applicalion of the method of vohmeirio charges to other provinoes . — 

A sj'stenr of long leases based on charges by volume will be very suitable for 
some of the works in tho Bombay Deccan, as soon as sufficient experience has 
been gained in the working of modules to enable the cultivators to understand 
to what quantities of water they aro entitled. The substitution of charges by 
vokuno tor tho present system of a consolidated wet assessment, such as obtains 
in Madras, would involve raoh a change in tlio whole system of land revenue 
assessment that wo cannot recommend it, at any rate on existing works. We 
doubt also whether a system of volumetric charges would ever bo suitable for 
Sind, where the supplies to the canals are subject to great lluctuations. 

289. General cowilusion.-^Oox general conclusion on this question is, that 
the module system of charging by volume cannot, in spite of all its advantages, 
be safely introduced in India, until a system of dfetribution bjr modules of the 
type which it may be proposed to use has been in force for a time sufficiently 
long to enable the people to understand what is proposed ] and that oven then the 
change in the ^^stem of assessment should not be forced, but be introducea 
gradually as the peoxile learn to appreciate its advantages. It is, however, an 
i j - pd to be aimed at ; and irrigation officem should be encouraged to design, and 
experiment on modules which will be suited to the conditions to be mot with^in 
practice, until the work of distribntion can be carried out with all tho regularity 
and certainty which is essential to the success of any scheme of charging by 
volume. 



' '^90. TTc r(*eoj\im6nfl ttiafc streiraoits anS confimions efforts lie raade to 
perfect fJip system of distrilmtio)!. by ibo use of modwlcs and other means. Wo 
beh'ere that ibis Trill he followed by an immcdialo increase in tlio efficionoy and 
protecliyc value of the canals, and will prepare the w.ay for the gra.dua] introduc- 
tion of the desired eonsummalion— a syslcm of asscssnicnt hy yohime. Bnt, 
ahhou^ llns end is one to be hept Readily in T*iew. its attainiueni is not a matter 
.of urgenew as long as canal administration is conducted on tlic lines which will 
idtimately lead to it. Alihoneh wo fully npprecinfe all the advantages which 
may he claimed for .a rolumelric of ass''«racnl, we consider that tbc 

objections to the system of asscjssmont by area are, not so scrions as to call for 
Jimnodialo removal.* The wilful or provcntahle waste of water in private 
water-conrscsj -which is often ath-ibuied to this ,s 3 *.stom, oe,curs chiedj’ when there 
is a slack demand and ample supplj*. or when the water that is wasted ooiildnot 
be utilized for extending irricration in the adjacent aro.s. Tlie incentive to econo- 
mize water on stich dccasions will not be much greater under a volumetric 
sjrstem ; for, as we have shown, no system is practicable wMcb would involve a 
i^ucKon of charges when water, supplied to the extent contemplated in the 
agreement, is not utilized. Tn times of intense demand .and 4nKutBcient-. supply, 
which afford the supreme test of the efficiency- of an irrigation work, the culli- 
yatommay, even under the present system, he* relied on to spare no effort to 
make the* water go as far as possible. At such times the increased efficionoy of 
the canal will depend more on the certainty and regularity of tlic distribution, 
which the more extemavn use of modules will induce, than on the additional 
incentive to economy on the part of the culti-niior, which may he afforded by a 
change in the method of assessment.^ It would, no doubt, he a great advantage, 
both to Government and to the cultivators, if the latter could he induced to take 
over their supplies .at the outlets, to arrange .all details of infemal disfrihufion 
between themselves, .and to relievo the canal administration of all further respon- 
sibilities and of the groat expense of recording the details of the irrigation, and 
of making the final mcnsnromcnis and assessments. As long, however, as the 
Indian peasant is what ho is, there is something to he said for a system which, in 
accordance witli all ancient custom, makes the cliorgc for water advantages 
dependent, not on the quantity of water to which ho may have been entitled, 
but on -the benefits which liave actually accrued to liim, and on his capacity for 
paying for them, as mcasiwed by the area and quality of the crops which ho has 
irrigatkl and matured. We deprecate any change in tliis systcra, until the way 
has boon prepared for it hy a patient study of all tho conditions on which success 
will depend. Wo think that the change should he contemplated, that the 
present system should not he regarded as final and beyond improvement; hut 
wo recommend that disirihiiion hy module should come first. Then, after a 
long interval, nftiiessmeni hy modtUo may foUow. 

291. Mt. Visvvstiarnyt^'s hlocis syslew . — Since the preceding p.arngraphs 
were written, we have received from the Government of Bombay an able and 
interesting x>apcr by IMr. "Visvesvaraya, ’Excentive fingincev, Boona Irrigation 
Bistriot, in which he has worked out all tlio details of tho long-lcaso block 
system to which we had aheady referred with approv.al in our Bombay Chapter 
(II, 1G7). Tho scheme proposed appears to us very comphde and well consi- 
dered, and although it has not yet been examined hy the Govoimmont of 
Bombay, we think that the general principle is sound; and that, if some such 
sy^stem as that advocjited can he indudiiccd on the insgaiion works of the 
Beccan, it will render them much more useful to the people and ranch more 
remunerative to Goveramont. We hone therefore that it may ho possible to 
give tho sj'stom proposed hy Mr. Visvesvaraya an earl.y and thorough trial. 
We refer to it here, however, as affording an excellent illustration of tho views 
Tvliich we lia-vo set forth above. Mr. Visvesvaraya proposes to give long IcascvS 
to the occupiers of defined blocks in each village, at a certain average or .all- 
. round water-rate for every acre included in the block, the area to bo put under 
cano or perennial crops-' loing limited to one-third of the area of tho block. So 
far the system is idem al with the block S 3 >'stpm wliich wo have found in force 
on the Orissa and Si Canals in Bengal ; hut there is this (lifforence that 
it is proposed to measure and regulate the supply passed into each block by 
Piinr I 0 
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the' Tise of a simple module. Although the contract vrill he for the irrigation 
of a oortain area, and the charge be .'in the form of a water-rate.on'the 
.area' of the block, the supply to be passed to each block -mil be carefully regu- 
lated by module; and in this way a definite and easily understood standard, 
will he .'set up, of the quantity of water to which the occupiers of each block ’ 
are entitled in consideration of the charges levied. It is in effect the very, 
system ' of “ distribution by module ” which we have independently recom- 
mended in this chapter ; and if it can be successfully established, we have no 
doubt that within a reasonable time the system of assessment by volume ' will 
follow. The boundaries of the hloclrs may ' then be extended or removed ; and 
the people will pay, not aceordmg to the areas of their blocks, hut according to 
the quantities of water, which wfil form the basis of future odntiacts. - .t ,, 

292. There are no irrigation works on which if is of greater importance to 
•introduce a system of charging by volume combined with long term leases than 
the woflcs in the Bombay Deccan. The cost of storage is so great, and the 
demand for water is so fitful and uncertain, that it is only by .some such ^stem 
as this that both the productive and protective capacities'- of the works can he 
developed to the utmost. . We may add tliat there are no works on which; the 
prospects of successfully' establishing the block system are more encomuging. 
The system closely resembles that of the bdndlutras in . Nasik and Khandesh 
which has been evolved by the^ people themselves, and is well ..undomtood 
throughout the Deccan ; the cultivators ou the Deccan works have also been long 
accustomed to rely on the canal oiBoials to make arrangements for the distri*- 
hution of water for their crops. What is now aimed at is a permanent or long 
term scheme of distribution, instead of a temporary or seasonal one; and although 
there must be difficulties, they will be easily overcome if the hearty co-operation 
of the people themselves can be relied on. , ' . 



Chapter X -ESTiBUSIBlEKTS. 

^ 29S. Xi^ecessUff Jor increoHe in engineering -In eveiy province 

vrliicli vre have yisited, wherever we hayc ial^en evidence, and made or received 
any proposals for the extension of works, avc have been uniformly mot with tho 
complaint of the lacTc <jf engineer-officers. "Wo have reason to think that this 
mnplaint is well founded. I< has been pointed ont to ns tliat the scale which 
has been sanctioned for each province is insufficient for present requirements ; 
that the actual working strengili is generally much below that scale ; and that 
matlere are getting wor^o ever^' year, as, owing to iiTcgular and insufficient re* 
oruitment in the past, tho number of annual vacancies exceeds tho number of 
new* recruits. Wn have been told not only tlmt the size of divisional charges is 
much larger than formerly, but also that the ISxecutive Engineers are assisted 
by a efficient, staff ; sub-divisions which used to be held by engineers of 
English education being now in charge of subordinates or of engineers tempo- 
rarily emploj'od. 

294:. The sufficiency of tho strength of the PubUc Works Department for the 
corrent duties wdiich it has to discharge, and tho adequacy of the present 
reomting arrangements, are adminisirativo questions with which wo have no 
imniedialc concoi*n ; and wo hare not therefore considered these complaints very 
closely. Wc cannot, however, hut recognize that the successful prosecution of 
the programme of new irrigation works which if has been our duty to propose, 
wHlhirgoly depend on the maintenance of iho'^jicrsonnel of the Public Works 
Deparimeni at an adequate strength; and that, if even only a portion of that 
programme moots with the approval of Government, it cannot be completed 
w ithin a reasonable time unless the staff of engineers ho largely increased ; and 
a permanent increase will be required for puiposos of ihvestigation and con- 
stmetaon, and also of suhsoquont maintenance and management. Wo need not 
dwell on the fatally wrong policy of spending largo sums cm new works and 
grudging the small expenditure necessary for their proper design, supervision, 
and management. 

29b. In the llirco northern Local Governments, and in Madras, there is a 
special Chief Engineer for Irrigation, who is ex-qfficio a Secretary to tho Gov- 
ernment, and .who is rosponsiblo for tho depaifmcntal administration of u*riga- 
tion works. In Bombay tliere are two Chief Engineers, but only one of them is 
Secretary to Government, tho other being in reality only a Superintonding 
Engineer on a higher salary, whoso duties are confined to a particular circle. 
There is, therefore, in Bombay no special Cliiof Engineer for irrigation alone, to 
exercise adminisfralivo control and to examine projects sent in from aU parts of 
the Presidency, and at tho same time, as Secretary to Governmonl, to bo its 
advisor on all irrigation questions. The arrangement appears to us to ho open 
to many objections; and soon after viating this Presidency, w'C addressed the 
Government of India, 3*ccoromonding that a Cliicf Engineer for Irrigation, with 
a largely increased staff of Exeourive and Assistant Engineers, should be 
appointed as soon as possible. The question of extending irrigation in this 
Presidency is of such great importanoe, and at tho same time besot with so many 
diffioTcdties, that we tlunk it very desirable that there should bo a whole-time 
Ohiof Engineer and Secretary to Government for Irrigation in place of a Chief 
Engineer holding an ordinaiy Superintending Engineer’.^ charge ; and, ‘ if our 
recommendations for works arc accepted, an additional Superintending Engineer's 
appointment will have to bo created. 

296. Tho magnitude and importance of the new projects wluoh have been 
^proposed in tlie Punjab and in Madras will necessitate an increase in tho 
number of Superintending Engineer’s charges; and it is desirable that this 
should he made at onoe, so ^t the complete and exhaustive investigations 
required may be placed from the firet under the supervision of responsible 
and q[>eoially selected officers. If Slate irrigation works are at Imjgth to be 
undertaken in the Central Provinces on even a moderate scale, wo think that it 
Pam I 0 2 
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be necessary to appoini, a Superintending Engineer for Irrigation under tliat 
administration, wlio will supervise tko investigation, design, and construction 
of these projects. The present Irrigation Circles in the United Provmces are 
•\ci 7 large ; and if now works are nndertakcli, and especially if the extension of 
irrigation in Bundclldiand is taken up, a fourth Superintending Engineer’s 
elzarge must be contemplated.^ lite liave already recommended the temporary 
appointment of a Superhitending Engineer for the jmrpose of preparing schemes 
for the extension of irrigation in tho Eajputana Slates; and if, as we hope, a 
useful programme of works can he foramlated which will be acccplahlc to 
the States concerned, this appointment "^vill probably be made permanent. It 
may be anticipated also that there will ho increasing demands, not only from 
llajpulana, hut also from Central India and from the great Native States, for 
the sendees of engineer-officers to design and constnict now irrigation works 
within then' .own borders. 

297. It is thus evident that the creation of new administrative appointments, 
and the demand for trained irrigation officers for Native States, -ndll of them- 
selves necessitate a considerable increase in tlio strength of the engineer estab- 
lishment. But this is not all. Irrigation projects, and especially those which 
involve the storage of water on a considerahlc and often colossal scale, require, 
as is wen known, an extraordinary amount of preliminary investigation and 
special designing, as compared with an ordinary road or railway jirojcct, and 
also very close supervision in all stages of con^ruction, for all of which a large 
stall of engineers ‘non be absolutely necessary. The investigation of these 
projects cannot be carried on by a number of subordinates under the supervision 
of officers who, amid the stress ol other duties, have little or no time to attend 
to them and their work. There is indeed a ivido field for the employment of 
as many competent subordinates as are likely to he available in the country, and 
it may bo hoped that the supply uiU increase with the demand. But their 
labours must be directed in investigation, and afterwards utilized in design and 
during construction, by highly quaUfied engmeem, with trained powers of 
observation, self-reliant and resourceful, and ready at all times to undertake 
responsibility and to act on their own initiative. 

298. Experience shows that engineers of this class can rarely ho obtained 
unless they are admitted to the permanent strength of the department and 
oll'crcd an Indian career. It may be neccssaiy at first to olfer temporary 
engagements to the best men who can be obiainod ; but it -will always Ibo 
difficult to get in this way many men possessing the required qualifications, and 
ivc ai’c confident that such an expedient w'iU he found in tho long run very 
uneconomical. If Govornment aceojit the general poHoy of an extension of 
irrigation works on the lines wffiieh wc propose, there is no reason to 
apprehend that any immediate expansion of the permanent steength of the 
department will be followed within a few years by contraction, and the conse- 
quent c^ ils of blocked promotion and forced retirements. It must always be 
remembered that irrigation works when completed cannot he left to themselves ; 
and that if they are to be kept in a state of efficiency, a large staff of engineois 
will always be required for their subsequent maintenance and management. 
This is a matter which has such an important bearing not only on the future 
recruitment and organization of tho Public Works Department, hut also on the 
successful development of aU irrigation works, whether existing now or to he 
constructed in tiie future, that we think it right to consider tho subject at some 
length. 

299. Different systems of mmagement . — Differences in local conditions and 
other causes have led to the adoption of three distinct systems for tho mainten- 
ance and management of migation works in Incfia. In Madras, where 
irrigation had from time immemorial been pmetised on a large scffio from 
numberless tanks which were managed and repaired by the idllagors themselves, 
Govornment interference in irrigation works was confined to the assessment of 
the revenue, and to occasional assistance from the Public Works Department 
in carrying oui special repairs or improvements of the works. The necessity for 
the engineer’s interference was exceptional. The villaga’sooncomed kept their* 
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filttks in order and the revomuj ollicer decided what lands shonld bear a higher 
assessment on account of their water advantages, IVo see no other way, to this 
day, of controUir^ the numberless small irrigation works of Madras. It was 
not unnatural that, when the canal systems were instituted in the deltas, ihc 
managomeni; , which was adopted should have followed the same general lines. 
3t has, however, been found necessary on these canals to entrust the Public 
IVorlvs officer n ith a large share of the inanagemont. He has, it is true, no 
connection vidth the work of assessment, or wtli the internal distribution of the 
supply which is passed into each water-course. Under the Madras system of 
fixing a consohdaled wet assessment <m ail lands entitled to irrigation, this is 
less necessary than elsewhere. But the distribution of the supply between the 
various branches and distributaries of the ctinal grstem is enthely in the hands 
of the canal officer ; ho fixes the size of the outlets or sluices at the head of 
each village water-course, regulates the quantity of water to be passed through 
each, and decides how long each should run ; and he considers all applications for 
water for lands not previously irrigated, and these are not accepted until he has 
ceiiificd that a supply is available. In all other respects, however, the adminis- 
tration of the canals is in the hands of the district offioeis, who make all the 
assessments on crops irrigated on dry lands, deal uith all applications for remis- 
sion, and make necessary alteratioas in the revenue assessments when new lands 
arc brought under irrigation. The areas actually irrigated are generally 
measured and recorded in the village accounts, although they do not form the 
aoiual basis of assessment. It shotddbe added, however, that the Public Works 
officer, even in the great deltas, has many other matters to attend to besides the 
management of the canals. Pubho buildings and roads are all under his charge, 
and he serves under two Chief Engineers. 

300. In Northern India Government irrigation works on any large scale are 
a modern institution. The perennial canals carried water to tracts in which 
irrigation was liitherto imknown, and it followed, natmuUy, to charge for the 
ivater a fixed rate quite distinct from the land revenue assessment. Just as 
naturally it followed to entrust the distribution of the water and the whole work 
of assessmg the water rate to the cngineCTs, who must in any case bo employed 
to look after the maintenance of the canals. The canal officers form a distinct 
branch of the local Public Works Hopartmont, which is imder the control of 
the Chief Engineor and Secretary to Government for Irrigation ; and they are 
employed exclusively on the construction, management, and development of the 
canals. The lueseut practice was strongly advocated as long ago as 1867 by 
Colonel (now General) Sir E. Straohey. R.E., and has been adopted generally on 
alllarge irrigation vrorks in the Punjah, in the United Provinces, and in Bengal. 
It may not have been foreseen at the time, but we have no doubt that the effect of 
imposing on the irrigation officer: the duty of supervising the assessments and 
the internal distribution of the water-supply has been to bring him into 
a closer and kindlier touch with the cultivators, and to give him a more detailed 
knowledge of their wants than would have been possible in Northern. India 
under any other system of management. 

301. The practice followed in the Bombay Presidency is intermediate between 
those in Northern India and Madras. In the Bombay Hcccan and in Gujorat 
tiro first class irrigation works (on which water rates arc generally levied as in 
Northern India) are managed entirely by the Public Works officers ; but the 
second cla^ works (on which there is usually a wot or consolidated assessment) 
are, as r^ards revenue management, undo: the control of the Civil officers, the 
Public Works officers, however, undertaking all necessary repair’s. The works 
are less numerous and important than Arose in Madras ; but in two districts, 

, Poona and Ehandesh, special irTigarion divisions have been formed, the officers 
in which .devote their time exclusively to the irrigation works in the district, 
and have nothing to do with other public works. The importance of specializ- 
ing the management of irrigation works is thus recognized. In Sind the canal 
officers are responsible ■'for all public works in their districts : but except in 
Earachi the canals are the principal works under their charge, and they devote 
much, attention to them. The charges for irrigation are in the form of a water 
rate on the area irrigated in each crop ; but they arc technically land revenue, and 
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tho assessnionts and remissions are made by the Civil officere; In this respect 
the practice differs Jxom that in northern India, and the canal officers have 
not the advantage of being brought as closely into touch with the irrigators as 
would be the case if they wore responsible for the work of assessment. 

302. We have no desire to propose uniformity in the system of canal 
management, Avhich has no doubt adapted itself in each province to local con- 
ditions and requirements. We regard it of essential importance, however, that 
tlie distribution of the supply in all largo irrigation worlcs should bo closely and . 
continuously controlled by expert irrigation officers, who should he required 
to keep as stiict an account of the disposition of every cubic foot of water 
entering their canals as they keep of the cash which they draw from the Gov- 
ermnont treasury. It is only by so doii^ tiiat they can localize a wasteful ex- 
penditure, or prevent an unequal or ineffective distribution of the supply. We 
have had evidence that in Madras the , canal officers have never been able, amid 
the press of other duties, to devote the time and attention to this subject wbiok 
its importance demands, and they have not hcen in the habit of systematically 
gauging and recording the supplies entering or utilized in the different sections 
of the canal system. If this be the case, we think that the establishments should 
be strengthened to the extent necessary to ensure a more complete and effective 
control over the distribution. This is certain to result in an increase in the 
officienoy and earnings of the works wliidi will far more than make up for the 
slight increase in the cost of cbtahlishmcnt. The canal officer should also be 
regularly apprized of all applications for remission of revenue on account of 
flooding, or of the insufficiency or irregularity of the supply, in time to give Mm 
an opportunity of inquiring into the circumstances and taking the necessary 
measui’cs to prevent their recurrence. Tlie Tungabhadm project, and the new 
works which we have recommended in the Bombay Deccan, will, when completed, 
require, oven more than the existing worlcs in the Poona Irrigation Disfeiotj a 
specialized or export management. It is not only that supplies which have 
been stored at an enormous cost will have to be carried over great distances to 
the tracts to bo protected, but also that the distribution ivillhavoto bo airanged 
to moot a demand of a very uncertain and fluctuating character, wMch will 
have to bo carefully studied and fostered by export officers who will bo freo to 
devote a great deal of time and attention to the subject. A strong cstablislunont 
will always bo rcquu'cd for the mainlcuanoo and development of works of this 
class. 

303. As regards Northern India and Bengal, wc certainly do not recommend 

any change in the existing system of management. We IhUy recognize the im- 
portance of placing the largo and important irrigation works in those provinces 
under a separate staff of irrigation officers who should not only as engineers bo 
cjipable of designing, constructing, and maintaining the works, but who should 
also bo trained in revenue management, and devote all their oncigics to the 
improvement of the distribution and to the interests of the cultivator. We 
think that the more closely they are connected with the work of assessment and 
remissions, and Avith the settlement of all questions connected with the inteiml 
distribution of water witMn the villages on which a reference is necessary to 
external authority, tho more progressive and sympathetic will be the admi- 
nistration. ' 

304(. It is, wo are a'warc, sometimes contended that tbo engineer should conflne 
Inynsnif to liis owTi work, that of construction ; and that tho distribution of water, 
tbo sottlemcni of disputes among irrigators, the assessment of water-rates, and the 
disposal of claims for remissions, arc not properly an engineer’s w'ork at all, and 
%vould be better carded out by revenue officers and their subordinates, whose 
training fits them for such questions of administration. We do not dispute that 
an officer who has been able to pass into the Indian Civil Seivice, will he able to 
master the knowledge necessary to direct the distribution of canal water. But, 
in the first place, his ordinary duties as a district officer leave him little time for 
such work, which must in practice bo delegated to bis subordinates ; in the 
second, an officer who may have been able to devote bis time and attention to the 
subject is very likely to bo moved to another district where there are no canals, 
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and to 1)0 succeeded by anotliei’ wlio cannot interest himself in tho matter ; and in 
the third* the sorrioes of tho engineer cannot he dispensed with altogether, for 
he win stUl he required to in^eot frequently all cliannels, and to attend to the 
maintenance -of the works. 

305. If therefore a choice must'ho made between calling on the district ojBGicers 
io acquire the special knowledge required for the efCcotivo management of a large 
citnal, or requiring the canal officers to loam the duties of a revenue officer 
to the extent that may bo necessary for the purposes of canal administration, 
we should be disposed on those grounds alone, and for the sake of securing con- 
tinuity in canal management, to prefer tho latter altematire. But there is 
another reason to which we nttadi even greater importance. The successful 
manager of a large canal division, the irrigation officer, should he some- 
thing more than cither engineer or revenue officer. He is constantly inspect- 
ing eveiy part of the system, looldng after hoUi his ])uhlic works subordinates 
on the canal works and banlre, and his revenue cstahh'shnient in the fields and 
villages, and hearing all tlie petitions and complaints of the cultivators. Being 
thus in daily touch with tho oaual staff and the cultivators, he is always on 
the alert to propose improvements in the distribution of wnter and in all 
matters of management ; his main concern being to get the most ho can out of the 
available supply, not only by localizing waste from Government channels 
or village watcr-oourscs, but also by constant adaptation of the distribution to the 
requirements of t!io moment or of tbo locality. It may well bo doubted 
whether any of the improvements in distribution which have been made in the 
Northeni India canals, would have been proposed if tlie canal officers had been 
responsible only for the maintenanoe of the works. Under a dual confi’ol it would 
have been no one’s business to initiate them. 

806. Importance of providing an adequate xjermanent staff. — "We trust 
therdforo that the great importance of providing an adequate staff of engineei's 
for ^e maintenance and management of the larger irrigation works may be 
steadily borne in mind whenever the revision of the establishment scale is under 
consideration ; and that it may not be supposed that temporary establishments 
only arc required, which can bo disdiarged or reduced as works arc brought to 
completion* Canal management is a special subjeot, and is as important a part 
of tho diitaes of the Public Works Department as canal construction ; and, we 
may add, success in the design and construction of new works depends to a 
gr^t extent on the experience gained in the management of those which have 
been completed. 

307. Service on camla unpopular. — Wc think it our duty to call attention 
to what has been dwelt on by the two members of our Oommi'sion wliofoimerly 
served in the Irrigation branch. They state that when they joined it many 
years ago it was the most popular branch of tho Public Works Department 
in Northern India, and consequently commanded the services of tho most com- 
petent engineers. Now this is all changed. Engineers are reluctant to enter 
the canal service, and anxious to leave it. Tho oonsequenco of which must be 
to lower tho standard of canal engineers. It would ho a misfortune if this 
branoh should become permanently and generally unpopular. It is easier to 
point out the danger than to suggest tho moans of preventing it, but it may be 
suffioieut to grant local allowances on a liberal scale to the incumbents of cliarge« 
which involve much isolation or discomfort. Srano system of this kind has 
ah’cady been introduced in Sind and in tho Punjab. 



Chapter XI.-HYDMULIO AND AGRrCCLTDEAL EXPERBIENTS. 

308. Necessity for sysiemaiio experiments . — In the eonise of our investi- 
gations ire have been struck uith the small amount ol attention which 
appears to have been given by the Departments of Agriculture and Public 
Works to matters connected with the application of water to cultivated crops. * 
At present most of the information which can be had on these points has to be 
taken from X)apcrs published by the Agricultural Bureau in America, It is 
true that on the larger canals in Northern India careful and reliable records are 
maintained of the quantities of water passed into each main distributary, and 
these are compared with the areas actually irrigated. But such okseivarions 
relate to a large area— that irrigated from the whole distributary— in wliich 
many different kinds of crops may be growing simultaneously; and to a 
period of time which, at its shortest, is the period occupied by a single water- 
ing, although the periods of different waterings may also often overlap in such a 
large area. More detailed, but isolated, observations liave no doubt been occa- 
sionally taken for some specibc pTU’pose, or on the initiation of some zealous 
individual officers ; but they have not been taken systematically or continuously ; 
nor have any great number of observations been scientifically collected in such 
a way as to render them of much permanent value. The canal officer also 
has neitlier the time nor the opportunity, even when he has the training or the 
inclination, for much specialized observation of this kind. 

809. Now that the Government of India has engaged the services of ah 
expert Director-General of Agriculture, nud that several provinces have ex)[)orts 
as Deput}*^ Directors under the head of the provincial Agricultural Department, 
we consider it extremely desirable that expert inquiry should be directed to 
these important nmttom, which are so intimately connected witli the develop- 
ment of irrigation. 

310. In the first place, a full record should be kept of the quantities of 
water, of the number aud intorvals of waterings, and of the methods and 
expense of the various processes employed oi* required in tho irrigation of all 
classes of crops for which water is taken on Government farms. By the study 
of tliis information alone much valuable knowledge will he obtainable regard- 
ing the most effective and economical mode of distributing and applying watei*. 
But more than this is required. Systematic experiments should be made, and 
carried on continuously for a scries of years, mth the object of solving tho 
numerous problems which arise hi connection with the distribution and applica- 
lion of water to the kind. 

311. Distnhution of water.— In illustration of our moaning we may men- 
tion ihat in tho cultivation of certain crops, more particnlarly of rioo and sugar- 
cane, there arc many indications that tho methods ordinarily adopted for distri- 
buting water may he exceedingly wasteful. Thus, in the chapter on Bombay, wo 
have referred uitli approval to cxpeiiments as to the oompai’ative quantity of 
water required for cane when it is supplied at short, and regular intervals, instead 
of, as at present, by heavy flushings nt long and irregular intervals. The con- 
clusion at present suggested is tliat, under the former method, at least equal, if 
not superior, crops can ho groum; and if this fact bo incontestably established, it 
may be possible to exercise a large and valuable economy in the water supplied 
to existing areas and to set it free for other land urgently in need of it. Experi- 
ments like these will he of great value to irrigation officers in framing and 
correcting their schemes for the permanent distribution of canal water, 

312. Again, the demand on the supplies passed down ilie Sonc Canals in 
Bengal depends entirely upon the requirements at a critical period in tho autumn, 
known as the hatliia. Tho period is at present estimated at about a fortnight. 
The quantities of water required from the canal depend on the rainfall during 
or shortly preceding this period. And when the fall is seriously deficient, as in 
tho year 1899-1900, tho water passing down the canal is found to be barely 



sufficient Jot 290,000 aOros of rice land. But the canal is capable of discharging 
for a much longer period the qiiantiiy of -water required for the antunm flushing, 
\and if ife not unlihcly that tho flushings iahon during tlio period, as now limited, 
are heavier than necessary. An investigation as to tho exact quantities of 
water required at tliis tinic/and the possibility of lengthening the penod 'of distri- 
bution, might result in demonstrating that the volume of water required for 
each acre is l<ss than is generally suppokd j or that tho periods during which 
water is given may ho made shorter ; or that the critical period, during TVhioh 
it .must he given in order to save the crop, is longer than is now assume. The 
conclusive establishment of any one of these propositions will render possible tile 
extension of irrigation in this tract by many thousand acres, to the great 
advantage alike of tlio revenues of the canal, and of the people who are urgent 
in their demand for the water. 

813. Similarly, on tho Cauveiy system in Madi-as, heavy flushings are 
taken by those cultivators who cau get the first pull at the canal water, to the 
demment of their noighhours lower down. It is worth inquiring whotlier they 
would suffer by some ourtailnient, and a safe conclusion can only ho reached by 
careful experiment, iigain, on the Periyar Canal there is the question of the 
possibility of successfully raising two crops within the nine months during which 
an annual supply is now available. This might well ho made the subject of 
special experiment. 

314 Tho seepage of water in long ^valor-conrses is another question which 
could ho studied by the Agricultural Department with great advantage. Every 
drop of -water taken on the Government farms or experimental plots, ought to 
be oarefully measured and accounted for; and the quantities of water required 
for the efficient irrigation of a given crop, when conducted from a given point 
by means of unpuddled or puddled channels, should bo accurately measured and 
contrasted. 

315. Introduction of new crops . — ^As an example of an experiment to test 
tho adaptability of irrigation to conditions which at first seem unpromising, we 
may mention our suggestion that rice riiould be oultivated experimontally by 
the Agricultural Department in various .soils, including the or black 
cotton soil, under the Betwa Canal. This expmment will servo the double 
purpose of demonstrating whether for rice cultivation the Avator could be pro- 
fitably utilised for the irrigation of soil which is at present regarded ns refractory, 
and whether any use can be made of the largo volumes of unsioresd -c'ater which 
can be passed down the canal diming the Mori/ season ; or whether the useful- 
ness of the canal must bo almost wholly measured, as at present, by the supplies 
which it can give in the dry or raU season, and for which dependence must be 
placed wholly on storage. 

310. Application of water to the soU . — Under tliis bead would fall experi- 
ments in the mode.s of leading the water over the fields, and of preparing the 
land to receive it. On this subject some ideas were placed before us by 
Mr, Kashirao ladliava, an officer of the Barotla State, who has been experiment- 
ing on a system 6f furroAv-imgation for tho watering of crops in black soil. 
This is no doubt a question of considerable importance on wliich experiments on 
similar lines may bo made with advantage. 

t 

317, Eor ascertaining the minimum quantities of water -with wMch any 
crop can bo successfully irrigated, as well as for the determination of the com- 
parative cost of lift and flow irrigation, crops should be freely cultivated on the 
experimental farms by means of well-irrigation, and a caiefm record kept of all 
details 'mth rcfercaico to the quantities of water used, the time in which it 
was delivered, the number and frequency of waterings for the different crops, 
the kind and quantity of manure, various crops which oau he raised with 
the best chances of profit, and so forth. 

318. Application of water to certain Lastly, experiments should 

ho made as to the value of irrigation for crops which arc usually grown 

Past I. r 
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firitliout its aid, as for instance cotton. Xn the case of this crop some extended 
inquiry migM bo made liyitb advantage into the question ■wBetbor tbe quality 
and, yield of existing varieties could not be improved ; or Tvbetber exotic 
varieties, sucb as Egyptian cotton, or hybrids between exotic and indigenous 
varieties, could not be profitably grown by mctins of irrigation. The experi- 
ments in hybridization of cotton, which arc now being conducted on the Surat 
fitrm under the direction of Hr. MoUison and the Provincial Department of 
Agriculture, rviE serve as a start for some of these investigations ; and promising 
ground for them can probably be found in parts of the Punjab and United Pro- 
vinces where the areas under irrigated cotton arc increasing. 

319. Discovefj/ of a vusl-proof wheaL — Jnquiries> which have akeady 
made some progress, with the object of discovering a viudety of wheat which, 
though irrigated, will be proof against rust, should bo probeeuted with uniemiti- 
fcing energy. 

320. Irriyaiion and Lastly, on all experimental irrigation plots, 

the quantities of water takcn&r variou'* crops, both in years of abundant and of 
short rainfall, and the effect of irrigation on the yield of the crops, in the 
different classes of yeans, should be carctuUy recorded. 

321. J?lan qf olasses of experiment should bo continuous 

and maintained for a scries of years. To make them effective it will be neces- 
sary that the plans of experiment should be diawn up in cousultetion by tho 
experts of the Agricoiltural and Public H'orks Dcparfeuionts. It will abo pi’ob- 
ably be advisable to follow tho example recently set in the Central ^ Province, 
and provide a considerable number ol farms or experimental plots in different 
parts of each province ; and particulaiiy on the lands inigated from the larger 
Government works, in the management ol which the questions to be investigated 
will principally arise. These farms or plots ought to be worked b;y the Agricul- 
tural Department. In addition, endeavouTb may also bo made to induce intelli- 
gent landowners and onltivatora to WOTk some ol tbeir lands upon lines laid down 
for them, by tho experts. The results so obtained will in some instances 
prove valuable, both in themselves and as checks upon tho results obtained on 
tho Government farms and plots. But. for some time to come, the chief reliance 
will have to be placed on results obtained from the experiments conducted by 
Government agonoy, 

322. In conclusion, wo desh’e to express the emphatic opinion that if 
experimental research of the kind which we propo-se is to be of real use, it must 
be under tho supervision, in every case, of a trained export provincial oflicor 
under the general guidance of tho Director-General of Agriculture. The olficer 
in question must liavc the assistance also of thoroughly well-trained, skilful, ^d 
trustworthy subordinates. Such subordinates arc not always easy to obtain ; 
and until they are found, it wDl be desirable to restrict tho experiments to select 
localities, and to extend them gradually as men become available. 

323. The execution of an efieotivo scheme of exporimont w'ill require a not 
inconsiderable outlay, and some time must dapsc before full results are reaped 
from the proposed inquiries. But wc entertain no doubt that in the end the 
outlay will he more than recouped by extensions of irrigation, economy in the 
use of water, and a general improvement in the irrigation revenue. 
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324v Ex^endihire on various classes of tooi'ks.— The following table gives 
an approximate idea of flie distribution of the exponditm’ej exclusive of special 
ostabbslimeut charges, incurred on relief works in those provinces of British 
India in which famine labour was eniployod on any conside]*able scale during 
the famine of 1899-1900. . The ligures are not* complete, as they do not 
include expenditure incurred sttb6cq[uently to that for wliioh we have obtained 
the details ; and we are unahle to vouch for tbe correctness of the classification 
in aU cases, especially in the case of village tanks and irrigation works. 
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325. JRoads mid collection of metal . — It will be seen that, except in the 
Puniab and Guierat, a very liigh proportion of the total expenditure was incurred 
on roads and road-metaUing. We fear that, generally speaking, the utility of this 
work was not great, except wherelthe new roads have been or are likely to be com- 
pleted, or where the stores of metalling provided are likely to be utilized within 
a reasonable period. In Bombay the need for more roads is not urgent. The 
railways are already fairly provided with feeders, and the Dislrict Boards have 
not the funds for the effective maintenance of more. There are, however, parts 
of the country, for instance Khandesh, where additional roads arc likely to be 
of nse. But tbe relief work done on those which were taken up has not left 
them in an efficient condition. To make them of value in the rainy season a 
great deal of expensive bridge and cross-drainage work will have to be done, for 
which probably the funds of the Eistriet Board are insufficient. The same 
remarks probably apply to the Central Provinces, where over a crore of rupees 
liad' been spent on this class of work during the famine of 1896-97. But in 
all provinces the greater part of the expenditme recorded under this Wd 
appears to have been incurred in the collection of road-metalling rather than in 
tiie construction of new roads. This expenditure was, it is to be feared, even 
less useful tlian that on the construction of now roads. In many instances 
the traffic did not really require a metalled road. The expense of spreading 
the metel is generally more than the District Boards could undertake, and the 
maintenance of the road, which particularly in such a country as Gujerat would 
be very costly, is far beyond their lesomrces. 

326. Bailuoays , — The total expenditure on railways amounted to nearly 
, lakhs, to which may he added 20 lakhs which we are informed was spent 

on railway worlcs in the Eajputana States. The utility of this work must 
.depend on the prospect of the railways being completed within a reasonable 
time. On this point we have taken no evidence, but the Government of TridTja 
Pam I. ■ P g 
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will he able to form an opinion of the extent to whioh the work done is likely 
to be utilised, and of its actual valuo. IMion the construction of a railway has 
'been actually decided on, relief labour may be very usefully employed on it, 
but it is to be feared that railways will never afford employment to more than 
a very small proportion of the numbers requinng relief during severe or wide- 
spreatt famino. 

327. Village tanks . — The expenditure on village tanks was very large, 
particularly in tUo Punjab and in Gujerat. Wa refer elsewhere (I I, 74) to the 
Punjab worlis of this class, which, like the great tank at Broach, or tho largo 
tanks which formed one of the princapal forms of relief work in Bihar in 
the famine of 1896-97, appear to hare been undertaken more on account of 
their suitability /IS a', means 01 employing relief labour than in considemtion of 
their actual utility, , which is infinitesimally small when compared with the 
expenditure incurred on them. The principed valuo of such works is in conserv- 
ing a water-supply for cattle, hut in the Central Provinces appreciable use can 
be made of them for irrigation purposes. This must be true also of many of 
the tanks in Gujerat, for it is always diffioult to di’aw' tho line between village 
tanks used only for drinking purposes and for watering cattle, and those which 
have some value as a means ol irrigation. We have, however, pointed out 
(II, 139) that a much smaller share of tho expenditure in Gujerat appears to 
have been devoted to irrigation tanks than might have been possible. 

328. Of the inagai ion works actually carried out, one 
in the Punjab and many in tho Ccnkal Provinces are likely to prove useful. 
The same may be said of some of the works in the Abmadnagar and Sbolapur 
districts j but the utility of those in Gic former will depend on the early con- 
struction of the great storage work on the Pravara river (Maladcvi) avliioh wo 
have recommended. Tho majoritj’ of the Bombay irrigation relief works are, 
however, tanks without any storage supply situated in tracts of light and 

^ precarious rainfall ; and although in years of oi’dinarj' rainfall they cannot fail 
* to ho useful, their utility as real famine protective works is more doubtful, 
oven if they are eventually completed. Some are too large to make it worth 
while to incur the heavy expondituro required for completion ; and even if 
anotW famine occurs at no dist^t intervd, it is doubted w'hether any consider- 
able proportion of the work will ever bo carried out by relief labour. 

329. General tdililg of the works . — On the whole, then, it is impossible to 
say that the utility of tho worlcs executed dm-ing the recent famine is great. 
The principal reasons for failure to execute useful works are : firat, that, in the 
absence of fully considered and detailed programmes of work, it was impossible 
to fix on works, which would be at once useful and properly adapted to the em- 
ployment of relief labour ; and, secondly, that conditions do not admit of pro- 
viding worlcs of utility for more tiiau a umited section of the population. 

330. Completion of nnfmshed taorks.— Our recommendations relating to 
tho completion or definite abandonment of uncompleted works mil be found in 
our Provmcial Chapters. These recommendations ai’e confined to works of im- 
gation. We believe that a special report in respect of railway works has 
already been submitted to Government, and we did not regard it os within our 
province to inquire paiiicolarly info the merits of other works. We tliink, how- 
ever, that tho case of all other uncompleted famine works, the usefulness of which 
depends on their being completed, should be carefully examined by the ^oal 
Governments ; and that no delay should be allowed to occur in the completion of 
those which can, at moderate expense, be made useful to the country. In the 
case of partially made roads, where the resources of District Boards are sufficient 
for the purpose, the Boards should be urged to undertake their completion ; and, 
where the utility of any road would justify such a course, the Local Government 
might consider the advisability of making some grant-in-aid to the Board. 

331. And here we thinlc it desirable to observe that, in deciding whether 
it is advisable to complete any revenue-earning work which has been begun by 
relief labour, the previous expenditure on such labour should be left altogether 
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i)«t of aocoOTit. iPoi' that expcntlHm’e most be yef»ai?ded as having been inevit- 
able, apai*l altogetlier from oonsiileiations of ntility, and as having been incniTed 
on nrlmtevcE W’ork "was deemed at the time to have been most likely to prove 
nsefnl. l^ns, if the total capital cost of any TV'ork at ordinary rates bo ten lakhs, 
and five lakhs’ worth of xvork had been done by relief labour, and supposing that 
it were considered worth, while for protective purposes to complete thO work if it 
paid 3 per cent, on its capital cost, then, roughly speaking, a 3iet return of 
Bs< 10,000, amounting to 2 per cent, on five lakhs would justify the completion 
ofihovrork. We do not, by this rocomtuendation, mcantorun counter to the 
principle laid down hy the3?^nnine Commmon of 3898 in paragraph dll of its 
Bepoi^ where it is said that, in reckoning how far a work pays its capital cost, 
the full expenditure on the work at ordinary rates should be taken into account, 
llie principle here suggested is to serve as the cuilerion of the desirability of 
completing the woi'k, not as a measure of its remunerativenoss. 


Snewox n.— EXISTING PROGRAMMES. 

332. Qiimtiit/ and utUity of proposed .works.— "W q have examined the 
programmes in every province which we Iiave visited. AVe generally find them 
complete as to the provision of sufficient quantities of work for such proportion 
of tile population as is likely to be affected by severe famine. The works pro- 
vided in fixifiting programmes arc, however, frequently of doubtful utility. In 
Bombay and kDidras they are practically confined to the construction, iniprovo- 
mont, and repair of roa^ and the accumulation of road-metal, with a certain 
number of dams and tanks of problematical value for iirigotion purposes. In 
the Punjab and in Bihar the principal works are the large village tanks to 
wliieli we have already referred. In the Central Provinces about 40 per cent, of 
the proposed works are designed for irrigation, 30 per cent, are railways, less 
than 30 per cent, consist of roads and road-metalling, and about 10 per cent, are 
villr^e taiiks. The preponderance of irrigation works and the small proportion 
of road-works in the programme are satisl’aotory when considered with reference 
to the actual distribution of ^endituro on relief works in the famines of 189C- 
97 and 1899-1900. It is claimed that mc»t of the works in this programme are 
of a usefed character, but the degree of utility likely to bo attained must for the 
present be regarded as uncertain, as many of the works havo been hurriedly 
selected. 

333. The fact that so many of the works included in tho programmes of all 
provinces are of questionable or very small utility, is not the faudt of those who 
have framed Jhem. There is, in meat tracts, a limit to the number of useful 
works which can be devised ; and the difficulties in selecting tliora arc every- 
where formidable. In tho first place, it is not always easy to determino what 
kind of work is likely to prove tlio most useful in any locality. Por instance, 
in deciding on a work of irrigation, the soil, a^cidhu’al conditions, and tho 
rainfall of the tract, wiU have to bo carefully considered, with many other fro- 
tors. In tho next place,* tho selection of works which are not only useful, but 
also well-adapted for the employment and organization of famine labour, is 
exceedingly difficult,^ In most places there are few obviouslj' useful large 
works which, even if they can be paiily executed by famine labour, null not 
require for their completion heavy expenditure on skilled labour, material 
and land compensation. .iVnd it is by no means easy to form a judgment before- 
hand as to whether the expenditure on completion will he justified ornot. In tlio 
cash of local works such as motalled roads, however useful they may be, there is 
always the doubt whether their subsequent upkeep may not prove too heavy a 
burden on the locality. 

334. Imdeqmie pro^wn qf mUage works.— Anoth-Qv deimt to winch wo 
have to draw attention is the small provision for village works in tho pro- 
grammes of all provinces except Bengal and tlie United Provinces, and tho nature 
,Uf the works proposed* both in those provinces and elsewhere. Wo are somewhat 
surprised at the small number of village works in the programmes of the Central 
, Provinces; and, 'in partionlar, at the omission of field embankmente, some 
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of •wkich were made witli cotisidevablo succe'?s during the last femine. Bui here, 
ns elsewhere, the programme of village works other than tlioso to he constructed 
by the agency of the Public ’Works T)epartmpni, is very scanty and incomplete. 
It may be said lliat, almost withoiii exception, the only kind of village work pro* 
posed is the enlargement of the existing village tanks or the construction of anew 
tank for watering cattle, etc. It is not clear whether it is iut ended that these works 
shall be carried out by departmental or civil agency ; bnt they do not appear to 
be works of the kind contemplated in paragraph 12 of theEeport of the Pamine 
Commission of 1901 , the construelion of which may be entrusted to local and 
gratuitous unofficial agency. They have been brought on the programmes not 
so much on acconnt of their intrinsic merit as works for promoting the well- 
being of the village comramiily or affording it any real protection in seasons of 
drought, as because they arc works on which village labour can be conveniently 
employed. We do not say tbat all these works are of no utility. Tn some oases 
they may be well worth constructing ; but we fear that most of them have been 
included* in the programmes moi'c tor the sake of completing them by entering 
as many centres of employment as po'^sible, than on account of tbe inii’insio 
utility of the works themselves. 


Section III.— PEEPAEATION OF PROGR^aiArES. 

335. Relative impoi'fance of pnbUe and village works . — Wo Imve now fb 
discuss the mode in uhich programmes should “ be prepared, rensed, and main- 
tained with the ohjeot of “ ensuring the application of relief labour, as far as 
possible, to works which hare a real protective value.” and of indicating how, in 
every province, the “ arrangements for meeting famine, and for the employ* 
ment of local labour, may be in so advanced a state that operatiors may com- 
mence as part of a continuous programme, without the dissipation of force or 
the delays re.sulling from hastily prepared and often imperfect schemes.” The 
Famine Commission of 1901 referred by anticipation to the duty winch these 
instructions have imposed on us, when they remarked that they were not required 
by their instructions to oonridor in all its aspects the important question of the 
place to bo assigned to public and village works, respectively, in the soborao of 
famine relief, inasmuch as the utility of the works construct ed during the recent 
famine had been reserved for separate inquiry. 

336. In dealing with tliis question wo must refer at the outset to two con- 
siderations, each of which affoots the proposals to ho made for the preparation 
and maintenance of programmes of i-elicf worlcs. The first of these is the fact 
that we have aheudv recommended a very extensive programme of protective 
irrigation works, to be constructed asr.ipidly as may he practicable in’ many of 
the tracts, that are most liable to famine ; and also expenditure on a considerable 
scale in all exposed districts, to be incurred in encouraging and stimulating the 
construction of private irrigation works. The second consideration is the fact 
that the Famine Commission of 1901 have somewhat strenuously advocated that 
greater reliance be placed in future on village wo>ks as .a means of employing 
relief labour than has been the practice in recent famines. We have no hesita- 
tion in endorsing gonernRy the remtorks on thi.s subject which are contained in 
paragraphs o4 to GO of their Report; but we observe that, although theCommis- 
.sion were in favour of employing relief labour more extensively than formerly 
on village works, they realized as clearly as the Commission of 189S fchatreliance 
could not be placed solely on village works. They remarked : — 

But, while in favour of village woiks as the backbone of tbe relief ej’stein in a distrioi 
where a sufficient number of them can be found, we are not sure tbat there are many such 
districts ; and wo consider that, even in such districts, it will always be necessary to bare some 
suitable large public works in addition, not only as an alteinative, but also as a safeguard. 

337. We fully recognize the great value of village works as a means of 
affording employment for relief labonrers of certein classes or in certain dreum- 
stanoes; but we must at the same time emphatically express the conviction which 
was shared by the Commissions of 1898 and 1901 tiiat in any severe, extenave, 
or long continued famine, reliance cannot be placed on viUage works alone ; and 
tbat in most districts pnblio works must really form the backbone ^of relief 
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ojieratioiw. B is imnocessajy, Iioweter, to cousider tlio relative mcrils of the two 
aystcmsi for the claims of each to adoption are not antagonistic or exdnaive, 
T?here is room for botli, and the ouo is a useful and necessary supplement to the 
other. Tho only real question for consideration is the proportion which one 
may most cont ouiently bear to the other, Tliis must be regulated according 
io circumstances; but the ruling circumstances upon wliicb, as pointed out by the 
Coramission of 1901, the iiual decision will largely depend, are “ the utility or 
otherwise of the public w'orhs, and the sufficiency or otherwise of programmes for 
village works in particular dhttricts/* IVe %vould add, however, in respect of 
village works, that regard should he paid not only to tho numbers entered in the 
inogrammes, but also to their utility, and especially to their value for protective 
puiposes. Onr view is that for both ck*scs of works there should he definite 
standards by which to appraise their utility, and that future programmes of 
relief works should he prepared with reference to those standards. 

S38. Employ mctd of relief labour on proposed irrigation toorhs . — ^As 
regards public works, the most obviously useful arc those which have been 
formally sanctioned, and arc in actual progress at tho time that famine is 
declared : provided, of course, that they are located sufficiently near to tlie dis- 
tressed area and offer w*ork of a kind which can be carried out by famine labour. 
These conditions arc most likely to he fulfilled on the largo protective works, 
the construction of which lia*; been recommended in Chapter XV of this report. 
If that programme is accepted and worked up to, it may fairly he hoped that in 
the event of a recurrence of famine within the next fifteen or twenty years, 
there will bo a number of works in actual progress in many different districts 
which mil he capable of affording employment to all the labourers who can be 
altmcted to them. Tho real difficulty, even in seasons of famine, will not be to 
provide enor^h work for the available labour, but to find enough labour for tho 
work to ho done. 

339. We desire, however, to make an important recommendation in regard 
to works of this kind. Although they will afford an invaluable means of 
employment for effective labour, wo doiirecateany attempt being made to utilize 
them for the employment of any labour that is not moderately effective. Both 
the quality and the rate of progress on such works is certain to be impeded if 
the work is carried out under what am known as famine conditions, and is 
crowded with tlneo times as many labourers as can be usefully employed, from 
none of whom can more than a small fixed fciskbo taken. We think that, oven 
after famine is declared, an attempt should he made to carry out the work by the 
- usual departmental method, that is by petty contract, for as long as possible ; 
in tho certainty that it will afford attractiTC employment to large numbers of 
the able-bodied labourers who vs’otdd otherwise bo driven to tho ordinary famine 
relief works. If it is found that something more than this is necessary in order 
to draw to the worlis all the fairly effective labour that might be employed on 
them, and for which useful employment in some form must be provided, we 
would recommend that certain sections of the work be reserved for relief labour 
to bo drawn from the villages within a oertain radius; and that in these sections 
tho system of family piece-work, without any maximum limit of task or wage, 
should be introduced. We arc aware that the system of piece-work, without 
any maximum limit to task or wage, although noticed wirh guarded approval 
by the Ifamine Commission of 1898 {vide paragraphs 232 and 461 of their 
Beport), finds no place in the ‘New Code’ system advocated in paragraph 80 
of the lleport of the Commission of 1901, in which a maximum limit to daily 
earning is contemplated. But the objection to an nnHraitcd wage has little 
force in tho case of revenue-earning and protective works of this class, which 
it is in tho public 'interest to complete in a thoroughly efficient manner as 
quickly as possible. Government will get Ml value for all the money paid ; 
and if the labonrers are able to earn raoro than the normal famine maximum 
wage, some of the difference, at any rate, will go to tho support of dependants 
and others who must otherwise he provided for by Government. Tho problem 
of finding sniiable village works for thoso who cannot attend the public works 
will be much simplified ; and high wages, if wcU-earned, will give encouragement 
to the people and, when wcU-earnod, prevent much of the demoralization 
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wMcli is almost inevitable on the ordinary famino rdiei Tvorks. - On these works 
good work and rapid progress 'will he the main consideration! to which their 
usefulness, as affording a means of employment to distressed labour, will he 
subsidiary. Theso arguments may he held to apply to other public works in 
actual progress at the time that famine is imminent ; but with less force if they 
arc not of a protective character, or if the quantity of work which they can 
supply is much below the probable demand for employment. 

340. Worl's sanctioned on their ?«m'#s.-*-Next in order of utility arc those 
works for wliicli regular estimates hare been sanctioned on their merits by 
competent authority, for execution as soon as funds may ho available, but on which 
work has not been actually commenced. In the case of a protective icrigation 
work, the sanctioning authority would he the Government of India or the 
Secretary of State, as the case may be. If the estimate is for a provincial public 
work, the sanctioning authority will be the Local Government. In hotli cases 
the execution of the works according to carefully prepared plans and estimates, 
will have been decided on, in’cspcotivc of the demand for employment for 
relief labour ; and it may be assumed that, if the work is begun but not com- 
pleted by famine labour, it will certainly be completed witliin a reasonable time 
after the closure of the relief works. Wo see no reason why piece-work, with 
no restriction as to maximum task or "wage, should not be adopted ako on works 
of this kind ; but Hie case for it hero is not so strong as on works actually in pro- 
gress at the time famino is declared. It should be left to the Local Govom- 
ment or Paminc Commissioner to decide in all these oases whether the Ken* Code 
system or unlimited piece-work should he adopted. 

341. Us^td icorks reserved for The next class 'will he public 

works for which detailed estimates liave been sanctioned by competent autho- 
rity, as useful works to bo executed in timo of famine, and which arc likely to 
be completed by relief labour; or the completion of which, otherwise than by 
relief labour, will not involve on expenditure that there may bo any difficulty 
in providing for. Estimates for now roads will fall under this class, if the roads 
can be completed duiing the famine, or at a moderate cost after its close, to 
such an extent as to be utilfecd as a communication. EvUmates for collecting 
metal for use on existing raetaUed raids, or for any other purpose on wMch 
it can be utilized uithin a reasonable time, will also be included ; bnt if the 
metal is to ho ooUcefed for laying on an unmctalled road wliich is never 
likdy to bo metalled, or which the district could not afford to maintain as a 
mefadlcd road, the estimate wiU not fall under this head. 

342' Useful village tcorhs . — Tho next head will include aU sanctioned 
estimates for village works which may bo certified by competent authority as 
having a real agricultural or protective 'value, such as field terraces or embank* 
ments, tho clearance or improvoment of existing irrigation tanks, and tho 
construction of new tanks where suitable sites can be found. 

313. Order of eligihilHg . — Works in 'U’Mch these conditions are not ful- 
filled will come next; and wo may then place all possible kinds of inlief work 
in ihc following order of eligibility — an order in which eligibility will depend 
not merely on tho actual usefulness of tho work when completed, hut also on the 
prospect of its ever being completed. Ko relief labour can be more useless than 
that expended on a work which, however useful, if cvontuall}* completed, "will 
probably remain as a famino folly, incomplete for ever. 

(a) Works of the kind referred to in paragraph 338. 


(&) 

Do. 

do. 

do. 

340. 

ip) 

Do. 

do. 

do. 

341, 

{d) 

Do, 

do. 

do. 

342. 


(c) Proposed works of class (c) or (d) for which detailed estimates have 
not been sanctioned. 

(/) Village works of little or no proteottve value, bnt <m wliioh relief 
labour may he employed, if necessary, under departmental agency. 
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‘ ;{; 7 ) ' >V1I ])n»pd^<yl-pul)Iic vr<yf;hi, prof ocHri? or uof;' wliioJt, .althbiigh 

' ' ’;’; not Nlestrtute of if complottxl/ caiiaot passably 

be cqmpiett*^'!)^ famine labmn‘,.Qr •\vliicb • cannot be . rejwurirbfl of 
' anj' mi'- witboiif oqminitting Gorepiment to rcry Iwavy cxpomti* 
inroin aiMilibn to Avbati^ver inay l»i;,speni on famino labonr, ■ • 


■„ Bii; SttaHmictl '<tml on^^gvinitt — ^XJie dfetrict proigi’ammes' 

sliprJti ^Jbeii consist of t«'o -pans ; Part A wonUl compnsc all wovks falling 
'UinleV.liesds (/?)■ ia (<i) awl would br* tt mv^'-fioned pmgrnmmqj and Part' B, com-' 
. .prism^-all o1 her prajxo^nl- works, woiilA Ik; an cimriji'mit pro^nrame. All works 
-inolndbd in 3?aH A wonld be. rcgnlurly 'sanctioned works of utility, wliioli. would 
omdainlj* be completed »n*t3icr; during or sooti aHor Ihe famine. Pari 13 would 
(Mimjjriae njinont'lamed works of dmiUtful nHHt>\ or the ulilif y of wbicli dejiondccl 
on tbrnr oom'plotioa, wdiiolt w-onld also be doubtful. Kelicf labour would not’ 
' ordinarily, be mpioyed on works in Pari 33 as long as employment could bo 
adoidpd.cn- works in Pari A ; but works under bead (c) or (f/) in Pari B would, 
fi-Oni tijne‘,fe> time,! be tronsfnrftd to Pari A, .is snr*n as the rcgnl.ir sanction of 
-Competent 'authority bad been’ obi aineil for’tbnm. 


. < « f , ' I 

1-' Speitutlc^lnUislmmi reqtdred fm* preptn'uiim qf programmer . — TheVe 

is nndltiir distinction lief-iveeti two parrs of a district programme of* works to 
he oonrirncted by departmental agency whicb W'ill explain ourroason forpropos- 
. ing to maintain ibeiu separatolY, Pari. B can be compiled, as at pre.seni, ^ritllont 
mueb diificnlty by ibe ordinory loc-il establfebinent ; nut the coiPpilaiion of Part 
A wdliofisn involve heavy eoependilureontbe maintenance- of a special eslablislr- 
'menf, whoso duty it will be to prepare for s.inctlon .is many detailed fistimates 
as possible of all works falling under heads (a) to (di. There can bo little doubt 
that the utility of the work carried out by relief labour in recent f.imihes would 
hare beou very much greater tUnti it was. if the labour had been empl* wed on 
worlia of.wlnch the detailed estimates had all been considered and sinotionod 
beforehand. The point on which we wish to insist is that time and money arc 
required for the propiuniion «>f an elfcotivc projn'ammo of relief works. .«nch as 
we propose for Part A, This, in many cases, cnimot he framed without a special 
expert agency for the preparatiou of detailed projeufe of puhlic works, and for the 
seloction of- sit t;s, preparation, of standard dasigns, and detailod estimates for 
village Works of -the kind refemil 10 in paraginph’ 31.2. The east of sneh- an 
■agency may seoni unnecessarily high when famine is not impending; but wc 
- oWryc th.it, dirang' the famine of ISOff-lUOO, no Ic.^s ttmn 300 lakhs were sjieut 
in tUc Bomhay Presidency on relief l.'dmur, and money svill not be thrownawoy 
vikieb spent, on adequate preparations for expendiluve on such a scale as this.*^ 


' In tine ease of State irrigation works, such a special estahlishmcftt will 

be at luind, if our reeommendalions regarding the construction of now works arc 
. accepted ; and wo have only to point out here tliai; it. rrill not suffice merely fo 
keep investigation of such works slightly ahead of construction. Thus, snppt^ing 
that it is considered advisable that not more tlmn two new projects sliould be in 
actual progress simultaneously in the Bombay Beccun, if will not: ho.sufllcicutto 
A investigate' only one other scheme, so that its construction in.ny ho taken, up as 
one or other of the two works in progress approaches completion. This is not 
whatwe/contemplftlc- hope indeed- that it may he possible to start, ono or 
t wp' largo protective works os Bobnas detaihwl- cstinmtus have been sauctumod. 
Bnfe'a''o.desxl’p that, every possible project For the utilization of the minfall of the 
Crtjataoattlo plains of the Beccan slumld also he inve.^tigated, if not. siranltaneonsly 
' at any rato-in rapid .sucoesfeioii ; and tliui each should be submitted, for t he provi- 
sional or administrativc'sanctiion, on its merits, of the authority competent to 
sanction, without , 1 ’eforbnce to the date on which it. in.iy be proposed, in the 
, absence of fomino, to commence work. Tlioro are mimy advantages in thus com- 
•'picting.ftssdoiv-aspossiblotheinvcstigationoCihc ivholo scbcmir of protection; 
•but not thfi- least -of these is.that it.will bo- possible fo employ relief labour in any 
part of the tract concerned,, with a eortainly tliat l,hc' woik.on W'bich it will ho 
employed will be-^ ultimately comploiod. - Similarly in the Central Brovinccs, j‘t 
Vwaiprbbalily.nbt'be expedient,, at any rate .for the\proscht, to- undevtaltb tlio' 
apkialcbnetoicticto simultanedUBly of mofo than Itvo oi’ rix of the works wliioli 
-Parti ‘ q 
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Tve have proposed ; but there are hundreds of such works to be uarried out, each 
of which will involve a good deal of investigation. W o should like to see detailed 
esUmatcs for all of these completed as soon as possible and submitted for the 
orders of the authority Avho could, in the ordinary oourso, have power to sanction 
them. That authority would consider them on their merits and would pass orders, 
either rejecting them finally as of doubtful utility or too costly, or sanctioning 
them as works to he proceeded with at once, or as soon as funds could he conve- 
niently provided, or whenever work was required for the employment of r^ef 
labour. In the first case, the work would remain in Part B, or tho emorgonoy 
programme, under the head (g) ; in the others, it would be at once placed in 
Part A, under the head (a), (fi), or (c), as tho case might he. 

347. As regards other public works and village works of tho kind referred 
to in paragraph 342, the work of preparation may, in some cases, he entrusted to 
the special establishment employed in connection with ilie protective projects, 
and in others bo earned out by tho ordinary Public Works establishment of 
the district, wliioh should, however, he strengthened when necessary for the 
purpose. Per the viUage works gomotiung more than this may often he required. 
The Public Works Popartmeni may often be able to make useful suggestions 
as to sites, etc , hutitsmain duty will ho to prepare standard plans, specifications, 
and detailed estimates of cost, for such works as may be proposed or approved by 
the Civil officers. It may, therefore, sometimes be advisable to appoint special 
revenue officers, who could prospect for works of this class, and do other work in 

, connection with the enoouragoment of private works of agricultural improve- 
ment by moans of falcati loans or of the grants-in-aid which we have recom- 
mended elsewhere. 

348. Sanciioned programme to he limited to actual reguireinent8.~~'Bnt, 
although the work of preparing Part A of tho programmes may he costly, it u ill 
he possible to limit its extent. However questionable may be the utility of 
some of tho works entered in tho existing programmes, wo have, as already .stated, 
generally found them complete os to thejiroiasion ot sufficient quantifies of work 
fbr the numbers likely to require employment even in a severe famine. In 
some provinces tho provision made is actually in excels of requirements, e g,, 
in Madias where 20 per cent, of the population has been provided for in every 
district, and in tho United Provinces where provision has liecn made for 80 per 
cent. In some programmes provision has been made for districts of which the 
liability to famino is oxtreinoly remote. It seems hardly necessary to make detailed ' 
and elaborate pimasion, or to prepare at considerable cost such fully thought- 
out programmes as u c propose, for districts which have escaped sco^free from 
famine during the last forty years; or fora much greater proportion of the 
population of other districts than that for which it has been necessary to provide 
employment during the recent severe famines. It is for this reason* that we 
propose to divide the programmes into two parts. In all districts, worlcs which 
fulffi the required conditions will be entered in Part A, as soon as they have been 
formally sanctioned by competent authority ; and, in all, the greater the number 
of such works that can be so included tho better. But we propose that no 
special efforts, involving considerable expenditure, should be made to include in 
that Part a greater number of works than will he requii’cd to provide employ- 
ment for such a propoition of the population as is likely, so far as can ho judged 
by past experience, to come on to the works. It may he urged that, if Uiis 
principle be followed, there may be some danger of tomine overfaking unpre-' 
pared districtswhioh have been regarded as immune, as has actually happened 
recently in the case of Gujerat But for the few districts of that kind which 
remain, and for possible hut remote contingencies in other districts, pro- 
grammes prepared as at present, which correspond with Part B of our pro- 
grammes, shoidd suffice. It is, indeed, exceedingly doubtful whether, at any * 
moderate cost or with much ultimate utility, tlioroughly efficient programmes 
could be prepared for auybut what we may call true famine districts. These 
should be firrf taken up in order of urgency, and when the wants of that propor- 
tion of their population which is certain to require relief are fully supplied, the 
expediency of taking special measui'cs for perfecting tho programmes of other 
districts can be considered. Our point is that establishment, time, and money, 
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fere requirod. for tlio prepara ffon of really efifeotire programmes of relief works ; 
and lliat ifcis therefore necessary lo discriminate between requirements ^wbiob 
arc obTions or immediate, and those which are improbable or remote. 

349. Programme of tillage loorA”®.— The programmes which we have consi- 
dered are those of the Public ‘Worts Department, for works which will in the 
main be carried out by departmental agency. It is possible that, in the actual 
stress of famine, some of the village works included in them may more con- 
T<miently he entrusted lo Civil agency, as was the case in Bengal and ^dther 
provinces in recent, famines. But, as we have already pointed out, they do 
not include village works with which the Public Works Department will 
certainly have no concern, and which can only be carried out by Civil or Local 
unofficial agenqy. We bare proposed to include some works of this kind under 
head (d) of future programmes, but they will only he works in regard to which 
some advice or assistance from the Public Works officers may be required. If 
the policy of finding employment for relief lahom'ers in the neighhourhood of their 
homes is to he developed to the utmost, there must be provided many small village 
works, whether class^ as aided or unaided, in addition to those wmoh have been 
actually entered in the present programmes. Wo do not think it necessary or 
convenient to enter works of tms kind, with which the department will have no 
concern, in the departmental programmes; but the importance of maintaining 
programmes of some kind for such works should not be overlooked. It may he 
necessary, as we have already suggested, to strengthen temporarily the district 
staff, until an extensive programme of useful vilkge works has been obtained ; 
or it may be possible to devise arrangements under which such a programme 
may ho forthcoming on the first warnings of famine. We invite attention to the 
subject, but are unable to suggest tbe m(»t suitable procedure, which will prob- 
ably depend very much on local conditions. 

360. Sanctioned programme to he first ntiU»ed.—lI om* ideal programme 
were completed, distressed lahom' would be first employed, after famine had been 
declared, on works in Part A, falh'ng tmder the heads {a) to {d). The order of 
utility would he indicated by these letters ; although in practice it would he im- 
possible lo follow it in opening works, as regard would have to he paid to many 
other considerations. But all works entered in this part would be works of utiliiy, 
altliough of a varying degree, and any one might be undertaken with some 
confidence that it would not he left unfinished. If requirements could not be 
met from Part A, works inoluded in Part B would he opened, preference being 
given to those under heads (e) and (/), works under head (g) being opened only 
as a last resource. We are inclined to think that works of this kind should 
never he opened without the express sanction of the Local Government, if their 
completion, otherwise than by relief labour, will involve a charge of more tlian 
five lakhs or some other suitable limit. But if programmes are prepared as wo 
propose, and continuous efforts are made to complete detailed estimates for pro- 
tective works in the districts most exposed to famine, and to place them on the 
list of sanctioned projects, we hope that it may never be necessary to employ 
labour on large projects which may never be sanctioned, and the details and cost 
of which have not been worked out. 

’361, Utility the main consideration . — With programmes systematically 
maintained, as proposed, there should he little difficulty in determining the pro- 
portion which village should bear to public works. The principal consideration, 
which win justify a preponderance of the former in any locality, is their superior 
utility. In many cases this will he found incontestable. There arc, indeed, 
many parts of the country in which the only work which will give any measure 
of protection, is the field embankment, or small village tank which can be used 
for irrigation. In others, there is nothing-better than the repair of tanks, even 
by means of silt clearance, whicb, although extremely expensive in relation to 
the results obtained, is admirably ^apted to the employment of relief labour, 
and is thoroughly effective as far as it goes. Where no other form of compar- 
ably useful work exists, we should not hesitate to recommend almost exclusive 
reliance upon such village works as these. There is no reason to suppose that 
the difficulties of supervision will prove altogether insurmountable, and it is 
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belter to loleitito bojiio livxily of biiximnwou, tliuu lo aoquie&cc in tbo 'i)orfoi’* 
Hwmee oi usoloss work. 

352. Lastly, avc tliink tlait, in coiwicloriug the pro&iioctive utility of any 
work, regard sliould not bo bad solely lo imblio utility ; aiKliliiit,ir» prefoi«cn,co to 
AvorlcB of doublful or of no public utility, worlds likely lo }»e useful lo proinieloi'S 
or cultivators of land should be fredy undcrialcon. In many oases moans may 
bo contrived to obtain, sooner or later, some return to the State for tbe outlay 
thus undertaken. But even whore this is impossible, it v illbc better to do work 
wliich results in improvcn\cni and protection of the laud, than W'ork which has 
little or no beneficial result beyond the pronsion of a laboiu* test for able-bodied 
persons in need of relief. 



OHAPTEK xm.-suMiiiiRy aud couclusion. 

353. Intfoduetofi /. — ^Iw tlic ]»roe(’ding‘ cbaptors wc have endcavonrod to 
describe “the present state and ibe extent of imgation in Ijidiui its nse and value 
in increbsiug tlie produce of tlic land and in affording protection against famine, 
the scope tliat still remains for its future expansion, both by public and private 
Tvorbs, and the limitations to snob expan«don n'bicb are imposed by physical 
and linancinl eontsidcrations. We have considered tlie fmanmal results whicb 
have been atiainod on all existing State irrigation woi'ics ; and we have estimated 
tbo financial burden wbioli om programme for tbo construction of new works 
may impose ujion the State. In tbc Provincial Clmptcrs (Part H) these msCttcrs 
arc* again cousidcrcfl in gri5alcr detail for each of the Provinces and Jfativo 
States wliicii were visited hy us, and some particulars arc given of the character 
and utilify of the works mi which relief laWnhashoon employed during recent 
famines, and of those which liave been entered in the latest programmes of 
famine relief works. In the remaining cliajilcrs tre liavc discussed, in their rela- 
tion to our main proposals for the extension of public and private irrigation 
works, several subsidiary questions, such as tbo possibility of utilizing artesian 
sources of supply ; the classification and tinanoing of State irrigation works ; 
the provision of the additional establishment required for their construotion and 
subsequent maintenance ; the methods of charging for canal water ; tbo value of 
agrieultinnl cxpeidmcnts in connection with pinctical irrigation ; and the futm’c 
preparation and maintenance of programmes of famine relief works. We now 
projwso to Biimmavizcqm* principal recommendations on these points, and to make 
a few additional remarks and suggestioiis which have been reserved for this 
concludiug portion of our report. Wo shall, in the first place, refer to om* pro- 
posals for works of a certain magnitude, whiob, for our purpose, may he roughly 
indicated hy the condition that the cost is not likely to he less than 26 lakhs. 

Laiige InniGAiiON Wouks. 

861'. ^ttnjah.'-hi Iho Punjab we found a complcto scheme known as 
the Xowor Bari Boab, which had been fully u'orked out and submitted to the 
Government of India for sanction. We proposed, with great reluctance, the 
postponement of this important scheme imtil uu alternative sclicmo fdr irrigating 
the sanm tract by means of a canal from the Clionab, to be emuied across the 
valley of the llavi, could he further examined, H this bold alternative scheme 
he feasible, it •will bo much more expensive tlian that hitherto proposed, but its 
protective value ahU bo muob greater, audit Avill probably be no less remimcra- 
-tive. If carried out, it aatU bo second in importance to no other irrigation work 
in the Province. We have heard with 5atisfaction -that the reconnaissance, 
which lilis been lately undertaken, indicates that this grand project, which will 
involve the diversion of part of the coid-wcather supply of the Jliolum river into 
the Ghenah, and possibly also the conversion of the Wular Xakc into a reservoir 
for the storage of the head waters of the Jhclum, is regarded as feasible ; although 
the probable cost has yet to ho estimated. We have recommended tliat, if the 
original scheme be adopted, a supplementary inojeol should be prepared for the 
immediate canstmotion of one -or more additional woirs across the Sutlej, and 
for linking np all the inundation canals on both banlcs, or in Brttish and 
Bahawalpor territoiy, and conneoting them nith now main canals to take off 
from above the works proposed. If the alternative schorao bo adopted, this sup- 
plementary i>roject will not bo lU'gontly or immediately necessary, as there will 
be no intorference with existing conditions on the Sutlej river ;’its csooution at 
some futm'O time should, lioAVCver, bo contemplated, as it is only by these means 
that the available supplies of the Sutlej can over be fully utilized. A third 
large project is tbo great SindfSagar sobeme, 4ii respect of which we Iitwo xc- 
commondecl, as a preliminary and tentative measm?e, the oonstraction of a small 
- canal, Avith its bead at or near Bbakkax, for the irrigation of that portion of the 
3)pah ‘which can be commanded by snob a w’ork. 

c 

366. We have recommended a continuance 'of the present policy of 

extending and developing to the utmost the existing inAUidation canals in Sind, 
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and we understand that, by this means, the irrigated area may be increased by 
at least 400,000 acres. We are unable to recommend the construction of a per- 
manent weir across the Indus as long as so much can be done for the extension 
of irrigation by less heroic, and less difficult and costly measures. But the even; 
tual construction of such a work should be contemplated; the data required for 
the preparation of the project should be collected ; and'in preparing all schemes 
for new works the possibility of a weir being constructed at some future time 
should be kept in mind. 

856. Gujeraf . — In Gnjerat we have recommended that an attempt be 
made to find suitable sites for storage works on the Sabarmati, Mahi, and Tler- 
'hudda rivers, either in British territory or in the adjacent Native States. If 
such sites can he found, we think that oanals may, with advantage, ho constructed 
from these rivers for the protection of parts of Ahmedabad and Unira, and . of 
such tracts in Native States as can be commanded. We also recommend a re- 
consideration of the Tapti project, if it bo found that an area of rioe cultivation 
can be relied on which wll be sufficient to render the canal moderately 
remunerative. 

r 

367. Bombay Deccan . — Our principal and most important recommendations 
for large works have been made for the protection of the Deccan districts in the 
Bombay and Madras Presidencies. For the former we propose that the catch- 
ment areas of all the rivers which derive their supplies from the unfailing rainfall 
of the Western Ghats should ho carefully examined, with a view to the con- 
struction of as many largo storage reservoirs as possible, and of the works necessary 
for carrying the supply into those tracts in which irrigation is most urgently 
needed. Wo have examined and recommended two schemes of this kind — the 
Chankapur and Maladevi jprojects, the plans and estimates for which had been 
laid before us. Investigations, which have been put in hand on our recommenda- 
tions, are also in progress in connection with proposals for the construction of 
storage worlcs on the Gujauni and Ghataprabha rivers, which will feed the 
proposed Nira (right bank) and Gokak Canals. We have had an opportunity 
of seeing the results of tbe surveys for the former of these woi’ks, on winch we 
have commented in Part II, paragraphs 177 and 178. These investigations 
should he continued until every river basin has been exhaustively examined, 
and wo hope that many otlier projects may be proposed. The works will bo 
very costly and unremunerative, but they will give protection to many tracts 
which are more urgently in need of it than any other part of India. 

368. Madras . — For the Deccan districts of Madras we have recommended 
that immediate steps he taken to improve and extend the Karnool-Guddapah 
Canal, and to make a complete investigation of the Tungabhadra project, which, 

^ if carried out, will be one of tbe largest and costliest irrigation works in India. 

' The work is hardly likely to prove remunerative, hut we hope that a net-reventie 

may be relied on which W'ill suffice to justify its construction as a valuable 
famine protective work. 

869. Other large works which have been -proposed in Madms are "storage 
reservoirs on tbe Cauvery and Kistna rivers. It is hoped that it may he pos- 
sible to sanction both of these works, or at least the former, on their merits as 
works which are likely to ho productive ; but both schemes will have a protec- 
tive value which will justify sanction being accorded to tiiem, even if there are 
doubts as to their proving fvdly remunerative. 

360. Bengal . — We have proposed that a scheme for a large stomge work 
and canal on the Karamuassa river, to irrigate the Bhabiia Suh-diTOion in the 
Shahabad district, he investigated ; and we recommend its construction if it can 
be anticipated to yield a return equal to that of the Sone Canals. We have also 
considered the proposed Bagmati Canal for the^ irrigation of a large area in the 
Muzaffarpnr district; hut do not recommend its prosecution, at any rate until 
‘ some experience has been gained on a smaller and less esyensivo work, such as 
,£h6-Kamla project inDarbhanga, of the extent to wHch the cultivators in thesfe 
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KorQiem Bihar tlishicts are likely to avail tliemseires of facilities for irrigatiou,' 
aitd the amormts they will be mlKiig to pay for them. 

• S61. Vnited Proi>$nces.—In regard to the Vmted PrOTinces, Tve "have 
Etrongly rocoaimendcd tbe conshmcUoj' of the Ken Canal which wiU protect the 
greater part of the Banda district in Btmdclkhand— a district which suffered" so 
seTcrriy from famine in 189G-97. We hare not been able to recommend the 
great Sardah Canal project, to which refercmec was made in the Eeports of the 
Pamine Gommissioiis of 1880 and 1898, as the grrixter part of the tract com- 
manded is not in urgent need of canal irrigai ion, to the introduction of which 
noth tbe landowners and the most es^erienced ’^ocal revenue officers are 
strongly oppO'^ed ; hut wc think that a smaller work might be contemplated for 
the irri^tion of portions of Hardci and adjoining districts, where protective 
irripationis ui^cntly needed. 'VTe have also suggested the possibility of divert- 
ing some of the Sardah water into tbe Ganges above Narora, so as to set free a 
portion of the supply in the Upper Ganges. Some of this may he utilized.in the 
esleasion of irrigation in Bijnor f4nd Budaon, and the balance be diverted, part to 
fhe Agra Canal via fh<' Ilindan river, and pai‘t into the Eastern Jumna Canal 
below Saharanjjfiu'. If this scheme is feasible, it wiU be possible to allot to the 
Western J omna Canal a much larger share of the cold-weather supply of the 
river Jumna ; and this extra supply will be of the greatest possible value, as 
affording a means for the extension of irrigation in those portions of the 
iinjwoteeted tracts in the BBssar and Bohtak districts which can be brought under 
commaTid. 

Small State Iseigation Wokks. 

882. Field for constrnclion of small toorles. — ^We have now summarized all 
our recommendations in respect of large imgation projects likely to cost more 
than 25 lakhs each. There is, however, a wide field for the construction of 
works of a humbler class, the majority of which will probably not cost more 
than fen lakbs each, while some may cost even less than one lakh. There is a 
great deal to be said in favour of such works. They afford protection to many 
tracts which cannot be brought within the scope of larger and more ambitious 
sebemec j they involve much less financial risk ; and, on most of them, work can 
he slart^d for the purpo.se of employing relief labour, with some assurance that 
the works are likely to he complete, as their completion wiU not entaU very 
hafvVj' charges on the State. 

H6S. Femmeraiioe «;or7ca.— These smaller works are of two classes : some 
may he recommended as likely to he directly remunerative apart from their 
protective value ; while others may be proposed on their protective merits alone. 
Poromost among the former class may be placed all extensions of existing works, 
the cx5ri. of which is chargeable to the open capital account. Such extensions 
aro, for obvious reasons, almost always ceriain to be highly remunerative ; and 
there has hitherto been little difficulty in obtaining money for their construction 
w’hen they are extensions of works wluch have been classed as, and have actually 
fulfilled the conditions of, productive imgation works. In the case of other 
works, such as the inundation canals in the Punjab and Sind, there are at 
present difficulties in obtaining funds which wc should like to see removed. In 
many provinces also, such as Madras and the Punjab, there room for the con- 
struction of new works, of smaHef size than those which have generally been 
sanctioned as productive or protective, the constraction of which has been 
prevented by the fact that the cost was chargeable against general revenues. 

864'; Small mrlts in Central Provinces and elsewhere. — ^There are other 
small works which are never likely to be directly remunerative, but which we 
have no hesitation in’ recommending, as we have recommended many major 
works, oif 'the ground that they afford the only means of providing protection 
againrf'drought to tracts that are greatly in want of it. Foremost among these 
we would place the works which we 'have proposed in the rice-growing districts 
of the Central Provinces.' But we hope that many works of the same kind may 

* her possible in other tracts, such as are to be found in Gujerat, Berar, Chota- 
Kagpur, and Bundelkhand; and that the programmes of famine relief works ‘ 
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may before long include a gi’eat number of these irorks aft®.’ sites have been 
carefully selected, and esttmates have been prepared in all necessary detail. 
Almost all the works which wo have recommended in the Rajpntana and 
Katlnawar States will probably be small works, costing less tlian 25 lakhs each, 
with varying degrees of productivenetB ; but it is possible that one or two larger 
works may be proposed. 

365. Worl's for lohieh capital accounts are not kept. — ^i'be works, which 

we liave hitherto been considering, are works of sufficient size and importance to 
justify the maintenance of capita] and revenue accounts, or geneiully those 
which will cost not less than'lls, 00,600. \7e have, however, also advocated a 

more liberal expenditure on the smaller works for which no capital accounts arc 
maintained, but for the upkeep of wluob Government' has undertaken the 
responsibility. 

pRTVATJB IrKIGATION WoRKS. 

366. Great imporfance of private worl's.— '"We hare nest to consider the 
scope which exists for the extension of inngation by moans of private workss 
VTe desire, in the first place, to repeat that this question is undmtbtedly of at ' 
least equal importance to that of extension by means of State works. We liare^ 
shown that, out of a gross area of d*! million acres annually irrigated in British 

- Bidia. no less than 2.'}^ millions, or 68 per cent., arc irrigated % private works. 
If we eliminate Sind, where tliereis practically no scope tor private works, the 
proportion becomes GO per cent. In view of these figures, we cannot avoid the 
conclusion that as great an increase may he effected in the area imdor protection 
by assisting and stimulating tho development of private works as by conshmeting 
new State n orlcs. Not tliat we advocate one to the exclusion of the other; both 
are equally necessary and each must be regarded as the complement of the otlier. 
The question of developing private irrigation; works is, liowcvcr, one winch 
presents many difficulties. Care must be taken that assistance is not given in 
such a manner as to discourage aU individual effort, by which so much bas.heen 
done in the past and much more may he done in the fuluro. We have exjwessed 
oiu’ vimvs at some length in Chapters V and TI, and the recommendations 
which w’^e have ventured to make may he tims summarised 

(i) A development of the present system of taliavi advances for agricul- 
tural improvements, and, among other* measimes, a lengthening of the time 
to be allowed for repayment of the loans, and a reduction in the rata of interest. 

(ii) Grants-in-aid, in tracts in w'hioh the peoiile have become imjioverished 
bv famine, to those who have the will but not the means to undertake works of 
improvement. 

(iii) More definite assurances, where these are necessary, of pmnanent or 
long-term exemption from cnhancemenr of assessment on account of agricultural 
improvements. 

(iv) Tho more extensive employment of relief labour onagricultm’al u'orks, 
even when these will benefit only private individuals w'ho •will pay' nothing in 
return for them ; and the systematic inclusion of snob works in the programmes 
of famine relief works. 

367. JEcependHttre involved. — Proposals (i) and (ii) will entail heavy ex- 
penditure, hut all or almost all of tliat incurred under (i) will he ultimately 
recoverable, and will involve no actual charge on the Stale if the rate of intere^ 
is not fixed unduly low. If the advances and grants-in-aid are judiciously dis- 
tributed, the money wfil ho well spent, and the only limit which wo would pro- 
pose to expenditiire, is tliat which this condition imposes. "We fully recognize 
tliat progross in pri-vato improvements, to he healthy, must be gradual, and tliat 
ii will he nun iso to force the pace ; although we think that it might he quickened 
if many of tbe e.xislang obstacles were removed, and 'if greater fadlities. were 
offered* to those who are willing to take advantage of them. As to cost, wc have 
proposed a programme of State irrigation 'works which; if carried out, will, within 
the next twenty years, effect an increase of about 0^ million acres in the area 
annually irrigated and entail, when the works havo* been completed, an annual 
charge on the State of 74 lakhs, subject to wliatever reduction in the future crot 
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of famine may be attributable to the -trorlcs. It is not possible to estimate, 
tritli any approach to accuracy, the additional protection that will be afforded 
in the same period by extensions of private irngation works, but practically the 
only burden imposed ixpon the State by these works will be that due to tlie 
grants'in-aid for which we hare suggested an annual provision of 17 lakhs. 
Bven if regard be Imd only to such extensions as may be due to these grauts, the 
net cost to the State will be much smaller, relatively to the area irrigat6(i> 
than in the case of protective State work'*. 


jiKTEsiA-x TTells akd Subsoil '■‘Wa-tuk Surtev. 

308. Jrfesiat} and svi~orfesian The general geological conditions 

of India, and the results attained by the utilization of artesian waters in other 
countries where tlie conditions are more favourable, render it certain that the 
area which can be irrigated from these sources must always be comparatively 
insignificant. We have, however, recommended that experiments, borings 
should be made in any tract hable to fanune, in wliich the conditions may 
appear exceptionally favourable for artesian action. There is more hope of 
obtaining useful results by connecting the ordinary weUs with sub-artesian 
sources of supply, from which the water rises above the level of the surround- 
ing gmund-water, although the hydrostatic pressure is not sufficient to force it 
to "the surface. Wo have recommended that, in suitable localities, assistance 
should be given to the people in maldng borings for the pm’pose of tapping 
Ihesc supplies, and that the results should be systematically recorded in a 
subsoil waW survey. 


PROGEAM3IES OF B.EL1EF WORKS. 

' 309. Detailed esHviaies essential for irrigation wojka.— The actual cost to 

the State of the iirigarion works, public and private, which we propose, will be 
considerably reduced if relief labour can be employed on them whidi would 
ofhei wise be employed on works of more doubtful utility, An ideal programme 
would compose only works of a protective character, and a few other public 
works which it may be proposed to «irrj' out, famine or no famine, if our 
proposals for the extension of public and private irrigation works are generally 
accepted, the detailed estimates for these works wul form the backbone of the 
programmes of pnhlic and village works. It is on this account necessary that 
the preparation of detailed estimates for new works should be a long way ahead 
of actual constraotion. We hope, indeed, that many of the works which we 
propose may be not only begun, but completed before famine occurs; and that, 
instead of providing the means, they may actually prevent the necessity for the 
employment of relief labour. But, whatever works may from time to time 
be int in hand, we recommend that detailed estimates should be prepared 
for all works of the kind recommended, which can be proposed in a district; 
until aU have been submitted, sanctioned, and reserved for execution in 
due course or whenever it may be necessary to find employment for relief labour. 
It is true that, in some cases, this may involve a recasting of a project when it is 
put in hand some years after the original sanction, and also that it entails some 
immediate extra expenditure on eriablishment ; but effective programmes of 
famine works cannot be prepared without cost ; and in no other way can any 
scheme for the extension of protective irrigation works he made to fit in with 
an effective programme of famine relief works. 


370. We are not indeed sanguine enough to suppose that there will always 
be on hand a sufficient number of approved projects for the extension of irriga- 
tion by public or private works, to provide employment for all the labour that 
may require it. There are many districts in wliich this wiU perhaps never be 
" the case, but it is unavoidable only in those in which there is actually no scope 
- lor suph projects. In all other cases some authority should be made responsible 
for seeing that detailed proposals for possible irrigation works are worked out 
and brought on to the district progiammes, ready for use as occasion arises. 

Barfc I. - a 
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Administra-TIVE Measures, 

371. Order of execution of works , next question to be considered is 
llie order to be pursued in carrying out the State iiTigation works which have 
been recommended, and in encouraging the extension of private worts. It may, 
at first sight, appear that the rule should be to commence operations in those 
tracts which are most liable to severe famine, gradually extending them to other 
tracts, as the protection of those first selected becomes as complete as may be 
possible. The tracts in wliioh the need is greatest should, no doubt, receive the 
earliest posable attention, but there arc many practical considerations which 
render it inadvisable to concentrate all efforts upon them. In the first place, the 
progress which can he effected in one partacular tract, or on one particular work, 
is limited to a groat extent by the amoimt of local labour available; and, although 
for certain works it may be possible to import outside labour on a large scale, it 
will generally bo inadvisable to do so in tracts very^ liable to famine. An 
excessive concentration of energies on one tract may .also involve an inconvenient 
derangement of the administraiivo machinery. Grroater progress ndll. therefore, 
be made by multiplying efforts in widely distant tracts than by concentrating all 
efforts in one particular locality. Apart from this, there is always unceutaiuty as 
to the province or district in wHch famine may next appear. It is, on this account 
alone, desirable that all effort to prevent famine should be diffused rather than 
concentrated; and that in all provinces systematic organization and arrangements 
should he made at once, not only for the preparation of protective projects which 
may bo entered in the programmes of relief works, but also for their gradual and 
orderly execution in accoi^ance with a prescribed plan. We recommend, there- 
fore, that operations should he started aU along the line, and that every province 
be allowed to open its own plan of campaign. At the same time it is, of course, 
expedient tliat the greatest and earliest activity should he displayed in those 
provinces or parts of provinces in which, according to jpast experience, there 
appears to bo the greatest danger of famine, or which are in most urgent need of 
protection. 

372. Oo'operaiion of departinents . — It has been shown that, for greater 
protection against famine, reliance must he placed, not only on new State irri- 
gation works, hut also on the extension of irrigation by moans of private works. 
Eov the construction of new Stale works the officers of the Public Works 
Department will he responsible : on the Civil officers will devolve the duty of 
encouraging and stimulating private effort. Thus the two departments udli not 
only he closely associated in devising measures of protection and programmes 
of relief works, but caob wiU, oven in its own sphere, require the co-operation 
and advice of the other. It is of great importance that the revenue officers should 
be freely consulted during the earlier stages in the preparation of projects for 
State irrigation Avorks. Even in the case of works which are certain to he 
remunerative, many mistakes in the alignment and construction of the distribu- 
tary SA'stem will bo avoided, if full and complete information is given of the 
nature and distribution of soils within the area to be commanded. ^In the case 
of works which are undertaken solely in consideration of their protective merits, 
and Avhich are likely to impose a permanent oliarge on the State, something 
more than this is required to ensure that water will be distributed^ to the 
best advantage among the villages in which proleetion is most urgently required. 
We haA'e had the benefit of an interview with Sir Edward Buck, K.O.S,!., who 
explained to us the closely detailed system of agricultural statistics instituted 
by him while at the head of the A^icultural Department. These statistics 
are now maintained for every village in all those provinces and parts of British 
territory in which the need for extending irrigation is at all ui^ent or pressing. 
Th^ cannot fail to be useful to irrigafion officers who ought to be acquainted 
with, and to make full use of, them before designing any extensions of irriga- 
tion. The cost of famine relief in the past, in any particular tract, and the 
amounts of •remissions and suspensions of laud revenue, are factors that will also 
have to he considered in connection' with particular schemes for protection. 
On the other hand, the Civil officer Trill often be glad to receive the qo-opera- 
tion of the Irrigation officer in preparing his own schemes for village works and 
agrioultural improvements, not only in the selection of suitable sites, but in the 
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jireparation of standard plans and specifications. <and of rough estimates of cost 
or quantities of u'orkto he done, 

5/3; Tho experts of tlie Agricultural Dexsartnient will also often he able to 
give Tory useful advice in connection with schemes for the extension of irri- 
gation. Tlie Famine Commission of lOQl have drawn atleiitioi\ to the assist- 
ance winch this department may tender to the work of protection, and have 
remarked that "the steady apjilicafcion to agricultural problems of expert re- 
«earoh is the crying necessity of the time.*’ To the long list of subjocis of 
inquiry suggested by _the Commission, we desire to add that of the application 
of water to cultivated crops, which is of such importance that we have consi- 
dered it separately in Chapter SI. Tliere is no country in which a wider field 
and better opportunities exist for such inquiries than in India ; and there is none 
in wliicli the results attained are likely to be of greater practical importance. 

374. Central Hoard reconmieaded, — In Chapter TV we have piuposod a 
rough forecast of the expenditure which may be incurred in extending the area 
under protection of State iirigation works ; and in Chapter VI we have ventured 
to give an idea of tho expenchture which may. in our opinion, be advantageously 
inom’red for some years to come in the encouragement and development of 
private protective works. These two forecasts, talcen together, constitute a 
provisional progiumme of future protective operations. It is put forward 
only as a basis of discussion. The final programme will depend on the general 
view taken by the Govermneiit of India of our recommendations, on questions 
of financial expediency, and on the detailed working plans which Local Govern- 
ments may hereafter submit for their several Administrations. But, whatever 
final ijrogramme may, after due deliberation, be eventually adopted, we desire 
strongly to recommend that some special arrangement should be made to ensure 
that it is faitlifuUy, vigorously, and continuously prosecuted. We cannot but 
recognize the danger that any programme, however carefully devised, may, in 
course of time, become almost a dead letter unless measures are taken to 
3 )reTont it. We venture to suggest that some Central Board or Authority 
should be constituted, and invested with the responsibility of regularly 
■watching and reporting progress under aU heads of tho programme, and of 
guarding against any material deviation from the worldng plan for each 

. province being made without tho expr^s sanction of the Government of India. 
Minor deviations in matters of detail might be permitted with the sanction of 
the Board, We recognize that oircumslances may often arise which may 
render it impossible to carry ont any programme in its entirety ; but the con- 
stitution of a Ceutcal Board will prevent deviations for which there is not 
s^cient justification j and it 'wiE facilitate re-adjustments of the programme, so 
that when slow progress is unavoidable in one province, it may be compensated 
for by greater actmfy in another. 

375. Inspector-Q-eneral of Irrigation^ — The responsible teclmical adviser of 
The Government of India is the Inspector-General of Iirigation, who is also Secre* 
tary to the Government of India in the Irrigation, and Hoads and Buildings 
Branches of the Public Works Department. The adoption, in whole or in part, 
of the programme of new Slate irrigation works wEl give a great deal of extra 
work "to this officer. We think it of groat importance that be slionld continue to 
examine all projects wliich may be submitted to the Government of India; 
that ho should be free to spend a considerable portion of the cold weather in visit- 
ing the different provinces, inspecting worljs in progress and the sites of proposed 
new works, and in conferring -wilh local officers; and that, if necessary, 
special arrangements should be made for relie-vdng Mm of aU but tlie most 
important of his duties as Secretary at such times. 

376* Mnanciiig of State toorles and loans for private imp'ovenienf . — ^In 
Chapter Yin we have put forward certain proposals for the future classification 
and financing of State irrigation works; and in Chapter VI (paragraph 212) 
we have made some observations on the financing of loans and grants*in-aid for 
agricultm*al improvementsof a protective natiirc. The proposals are of a technical 
character, and th^ cannot be conveniently summarized ; but their main object 
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is to ensui'e a regular supply of funds for tlie exeoulion of a programme of opera- 
tions •ntMcIi shall not he liable to interruption to meet budget exigencies.*^ If 
this end can he as surely attained in any other -vray, we do not desire to press the 
particular proposals whicli we have made, and which will no donbthe considered 
on their merit's. 

> 

377 . llevemte and engineer eslahlishmcnts. — ^I'or the prosecution of the 
programme of new State irrigation works which we have recommended, a largo 
and permanent increase in the strength of the engineer establishment ‘will he 
necessary. In regard to this, some observations have been made in Chaj)ter X. 
It is hardly necessary to add that a corresponding increase will be required^ in 
most of the subordinate establi'^hmcnls. Some incJ ease in rerenuo estahlish- 
ments will also undoubtedly he required, to give full effect to that part of oru* 
programme which relates to private irrigation works. Tlie distribution of tahavi 
advances on a scale so much larger than that hitherto kno%vn, the allotment of 
grants-in-aid to impoverished cuHivatoi's, and the preparation of effective pro- 
giammes of agricultural improvements and village Avorks,, cannot he carried out 
without additional eslahlishment. TTe are, however, unable to say what the 
increase will he, and can only draw attention to the fact tliat it may he con- 
siderable and must he contemplated. 

878. TFflfcr-rflrfcs.— There is one point on which "wc desire to record an 
emphatic opinion- “Wq have not hesitated to recommend a large unremunerativc 
expcnditiu'C for the sake of affording protection to many tracts which are 
m gently in need of it; and wo recognize that, even after imgation has hecn 
introduced, it will he necessary for some time to remit a considerable sliaiu of the 
rates until the people have learned to appreciate the advantages of irrigation. 
But when that time lias come, we thinlc that there should he a gradual enlianee- 
meut of rates, until the charges for water arc equal to Avhat it is really Avorlh ; 
that is, until the rates charged to an occupier arc the maxima compatible with a 
Ml demand for water, and those paid by the owner are a fair share of the 
increase in the value of his not assets due to irrigation. We have estimated 
that the completion of all the new Stale works which we propose, may invol-vo 
a permanent net charge for interest amounting to 43 lakhs per annum ; hut. if 
this principle is contmually acted on in practice, wc hope ihat there may even- 
tually he a material diminution of these charges. There are some schemes that 
are uei’er likely to he fully rcmimerative ; hut all shoiUd gradually become less and 
less unrcmuneiative if care is taken to raise the charge for Avatcr as ciroiunstaimes 
u arrant. Prom a mere protective point of view, the more profitable irrigation 
Avorks become, the greater will he the readiness and the capacity of Grovemmenf 
to .sanction further extensions We have not attempted to form any opinion on 
the adequacy of the rates charged for irrigation in the different provinces which 
wo have visited ; but a\o haA'c been impressed by the fact, to which we have 
drawn attention in our Bengal Chapter, that the sccmely protected and flourish- 
ing tiact in South Bihar, Ai'hich is htigaied from the Sone Canals, pays so little 
tor the Avater adrantageis AAhich it has now enjoyed for 30 years, that a charge 
for interest, amounting to over 5 lakhs, has to be met annually by the general 
tax-paj er. 

379. There are many points on which, in the course of this 

report, we have A'cntured to recommend legislation. All legislation that Oim he 
regarded, rightly or wrongly, as likely to affect prejudicially a number of private 
interests, is, we are well aware, oeitain to be strenuously opposed, however desir- 
able it may be in the interests of the community at large. No doubt, also, the 
expediency of new legislation may depend on many other considerations than 
those which aie adAunced by its proposers. We have not, hoivever, thought it 
necessary to state in anticipation au the arguments that may he^ urged from 
different points for leaving matters alone. But AA'e have thought it oiu* duty^ to 
point out that there are, in many provinces, obstacles to the extension of iirigation 
by State or priAute works, and to the utilization to the greatest public advantage 
of the nuter-supply of the country, which cannot he effectively removed without 
legislation. . 
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Natite States. 

380. In Olia^ter XXt wg have cndcaTonrcd Ig describe tlic present slate and 
practice of irrigation, and^ ilio scope wMcb exists for forfcber development in tbe 
ISTatiyo States -wliicb 'wo visited dining onr tour, or in adjacent Stat4 mtb. regard 
to wliicli evidence lias been offered to us. “We liavo referred to the obstacle wbich. 
territoriai or political boundaries present to the extension of irrigation in India 
by means of State vrorks. Cases in ivbiob these diffioulties arise are not likely 
to be so numerous in the Im'ger and self-contained States, such as Hyderabad or 
Mysore, as in those of Hajputana, Central India, KathiaTOr, and Gujerat, many 
of irhioh consist of several and -widely scattered blocks. But even in the larger 
States diflicultie'; may aii^ when the interests of the States and those of the 
British districts beyond their borders are in apparent or real conflict. In all 
such cases the wider appreoiation of the necessity for protective irrigation, the 
public spirit of the ruling chiefs, and the good offices of tiie Imperial Govemmont 
should suffice to bring about an arrangemont which willbee-veutuaXly satisfactory 
to all parties. 


381. Wc have recommended that comprehensive sruwoys be made of all river- 
basins in the Hativc States of Bajputana, Central India, Katbiawai*, and Gujerat, 
so as to obtain n full programme of the most promising projects for canals and 
storage -works. lEhese sitrveys have aheady boon started, with the sanction of the 
Government of India, in the Bajputana Agency, under the general supervision 
of Colonel Sir Swinion Jacob, K,O.I.E., B.A., whoso high and special 
quali^alions for the work to be done are beyond question. Wo have rcceutly 
boon infoiTned that a number of excellent sites for storage works have already 
been found, including one for a large reservoir on the river Banas in the Stale 
of XLcwar ; -many of the States have asked for assistance and advice in matters 
of irrigation, while the ruling chiefs are displaying a personal interest in the 
results of the investigations. 


382. Our inquiries in Native States wore not, however, oonBned to the 
subject of State irrigation works, in me or in posse. Wo have obtained muoh 
valuable and interesting information as to the mcasores adopted for the encourage- 
ment of private irrigation works, and for the employmrat of relief labour during 
the recent famines; these may be usefully compared -with the systems in force in 
adjacent British distriefe where, under similar local conditions, Iho same 
difficulties have lb be overcome. Here, as dsowhorc, these questions form an 
important factor in tho whole problem of protection.- 


OOKOLTFSION. 

383. Our gcnei-al conclusion is that there is a wide but not unlimited field 
in which the Engincois and Chil officers can -cork together for tho protection 
of the coimtry from famine ; partly by the construction of now State irrigation 
works, and partly by encouraging and stimulating tho extension of irrigation by 
means of private works. Both methods will involve heavy expenditure on ihc 
part of the State, upon which there -will be no direct return, although it may be 
justified by tho vmue of the protection afforded. We have ondeavonred to 
indicate not only all the possibilities, but also tho limitations to extensions of 
irrigation. It has been inoumbont on us to consider the latter, but it is the 
former on which we prefer to dwell, and to which wo invite the more earnest 
consideration. It is more important to realize what irrigation can do, than what 
it cannot. The whole of India can never bo protected from famine by irrigation 
alone, but irrigation can do much to restrict the area and to mitigate the 
intensity of famne. Wo cannot but repeat, in respect of the measures that we 
propose, the wise warning of the last Eamine Commission that their enduring 
success will depend no loss on their effect in evolving a spirit of self-help and 
tlirift among tho people tlian on their offioioney in securing the crops from 
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drought. Nevertheless, ue hope that, if they are vigorously and systouiaiioally 
carried to completion, they 'vvill at lead give all the protcotioii'- from drought ^at 
irrigation is caiiahlc of affording: and that the additional secutity iliereby 
conferred on the agricultural classes of India may lend to develop amongst them, 
that prudence and practice of thrift without which irrigation of itself will he of 
little permanent or lasting value. 
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